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Driving a 24-inch pin, one of 
five at the junction of the west 
anchor span of the great cantilever 
in the East Bay crossing of the 
San Francisco - Oakland Bridge 


SRA aN nai ica 


Nine out of ten tractors at 
work on the biggest construc- 
tion projects in the United 
States are “Caterpillars.” Over 
half of these are “Caterpillar” 
Diesels and the figures are 
shifting in favor of the Diesel 
odel every day. ... The con- 
ractors say it’s economy, 
above all else, that puts 
he “Caterpillar” Diesel in 
heir equipment. And the 
‘Caterpillar’ SHOW-DOWN 
proves it! Caterpillar Tractor 
0., Peoria, Illinois, U. S. A. 


he “Caterpillar” Diesel Seventy-five 
ractor and “Caterpillar” Grader—an_ 
beatable team for road construction at 
owest possible cost. Here it is banking 
grade on a highway near Joplin, Mo. 
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Cheering Sections or Blacksnakes? 


T is a maxim that the function of the army and navy 
is to make good on the blunders of statesmen. Once 
this applied only to international relations; now the 

army is called in to retrieve some domestic blunders of 
the statesmen—to say nothing of the politicians and the 
social workers. 


Officers now have been detailed from the Corps of 
Engineers to help put some order into the work-relief 
mess. From the reports one cannot discern just how 
broad is to be the scope of their influence. If they are 
in a to do a thorough job that is one thing. But 
if are to be hog-tied by the WPA philosophy that 
sacrifices all respect for public economy and efficient per- 
formance in favor of time-serving and wasteful employ- 
ment they will have little chance to perform in keeping 
with the enviable record of the Corps. But this is no 
worry for a civilian: it is to be expected that the Chief 
of Engineers knows his way about Washington well 
enough to keep his men from being maneuvered into so 
untenable a position. 


hot spots through no fault of their own or of his. 

ter all, they are soldiers and when their orders not 
only assign a mission but also prescribe tactics in detail, 
they are in for it. As soldiers and engineers, their sense 
of administrative and economic a L may be 
outraged but “orders are orders” and that’s that. Yet, 
some of them must feel pretty sick about their present 
assignments and it is to be hoped that Corps influence at 
the top of WPA will result in removing some of the 
handicaps now imposed upon officers who must work 
under its control. For example, consider that Florida 
Ship Canal. No one who knows the officer in charge 
of that job doubts his will or ability to prosecute it 
efficiently. But what a salty assignment for any man 


brought up with a respect for sound principle and effi- 
cient performance! 


It is quite impossible to keep step with the giddy 
whirl of WPA regulations and revisions but at this 
writing some of the specifications on that job violate 
every requirement of productive efficiency. The decision 
to advertise for contractors’ bids was a gratifying recog- 
nition of normal practice but it was sadly qualified by 
the traditional WPA restrictions as to man-hours per 
unit of cost, use of relief-labor and all the other devices 


O F course, some of his officers already are sitting on 
A 


shrewdly designed to increase labor and curtail output. 
And public administration reached an all-time low when 
it hedged between downright job-making and efficient 
production by requiring of the contractor adequate 
pm arte “to insure completion of the work within 
scheduled time,” while it warned him that this require- 
ment might not be used “to handicap the use of manual 
labor necessary to meet the specified man-year rate of 
employment.” 


No wonder one contractor estimated that he might 
land the job if he figured on using competent men at 
regular wages with adequate equipment to build the 
canal, and on hiring his quota of 30-cent relief labor to 
stand along the banks and cheer the workers. Thus he 
would have a job, competent men would get employ- 
ment and the taxpayers would get a better canal within 
the prescribed time limit at a lower cost. The cost of 
the “cheering section” could be charged to relief and 
while the total cost of the project appears to be of no 
concern to anyone, the public at least would have known 
how much it paid for canal and how much for relief. 
Or can it be that the only equipment contemplated is 
a reincarnated Simon Legree and a blacksnake whip? 


URING the last two years a harassed construction 
D industry has labored consistently in behalf of 
sound procedure on the public works program. At 
times good sense seemed to prevail, eventually to be 
eclipsed by the assignment of WPA to dominate both 
public works and work-relief. The present call on the 
Corps of Engineers may foreshadow the passing of relief 
domination and an escape from the necessity of choosing 
between cheering sections and blacksnakes in the con- 
duct of public construction. 


If that be the case and if the officers now assigned to 
WPA can reestablish sound practice in the administra- 
tion of a age works program, they will be doing a 
good job for the industry and for the country. 
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Every year more streets and high- 
ways are made safe for winter traf- 
fic with rock salt. Every year more 
street and highway officials learn 
that rock salt is the best, as well as 
the cheapest, means of ice control. 


At usual winter temperatures rock 
salt will melt more ice per pound 
than other chemicals commonly 
used. It is itself an abrasive. This 
makes it more efficient when used 
alone or as an embedment agent 
with other abrasives. Rock salt is 


also much lower in cost than 
other suitable chemicals. 


Out of three great International 
mines there pours every year, a tre- 
mendous quantity -of rock salt for 
icy highways. Long before winter 
storms strike, it is stored at strategic 
points by county, state and muni- 
cipal highway authorities. Inter- 
national’s modern mines and great 
facilities play an important part in 
providing rock salt for convenient 
and economical icy highway safety. 





The International Salt Research 
Laboratory has made important 
contributions to the knowledge of 
how salt can best be used on streets 
and highways. Engineers, state and 
municipal officials are invited to 
submit any question about rock 
salt for icy highway use, to the 
International Salt Advisory Ser- 
vice, without cost or obligation. 
A technical bulletin on the advan- 
tages of rock salt and ways of 
using it, will be sent free on request. 


INTERNATIONAL SALT CO., INC. 


GENERAL OFFICES—SCRANTON, PA., and NEW YORK CITY 
SALES OFFICES: Buffalo, N. Y. * Philadelpbia, Pa. * Boston, Mass. * Baltimore, Md. « Pittsburgh, Pa. * Newark, N. J. 
New York, N. Y. ¢ Richmond, Va. ¢ Atlanta, Ga. * New Orleans, La. * Cincinnati, Obio * St. Louis, Mo. REFINERIES: 
Watkins Glen, N. Y. « Ludlowviille, N. Y. * Avery Island, La. MINES: Retsof, N. Y. * Detroit, Mich. © Avery Island, La. 


Engineering News-Record — October 17, 1935 


a2 


a a 1. 


a ein st OO 


—_JIaee - & 








i 





ENGINEERING NEWS-RECORD 


Editorial Staff 
V. T. Boughton 
Ww. G. Bowman 


Chicago 
W. W. De Berard 


McGraw-Hill Publishing Co., Inc. 


F. E. Scuaitt, Editor 


4 


Editorial and Publishing Offices: 330 West 42d St.. New York 


WILLARD CHEVALIER, Vice-President 


Editorial Stag 
Cc. $8. Hill 
H. W. Richardson 
E. J. Cleary 

San Francisco 
N. A. Bowers 


CONTENTS FOR OCTOBER 17, 1935 


VoLUME 115 


NUMBER 16 


COPYRIGHT 1935 


Cahokia Creek Diversion in East St. Louis... .525 East Bay Cantilever Largest in U. S.......... 545 
BY H. SHIFRIN 

Contracts Impossible to Perform—I.......... 530 Engineering in Foreign Countries............ 546 
BY NATHAN YOUNG 

Kansas Road Damage in June Floods........ 533 Federal Housing Program Tabulated......... S48 

Limitations of Structural Analysis—I......... 535 OR eh baa Cccg essen dhs wwdancds bteae Ks 550 


Colorado River Desilting at Imperial Dam. . . .538 


Research Notes from Iowa State College... .. 542 


BY W. J. SCHLICK 


In the News: 


THE QueeNnssoro Bripce in New York 
is one of the most heavily traveled 
bridges in the country. Last week its 
deck was divided into five lanes by 
means of painted stripes and _ traffic 
lights. Traffic must stay in line. Pre- 
liminary results show a reduction in ac- 
cidents and a speeding up of traffic. The 
experiment will be continued for thirty 
days. 


A Series OF EARTHQUAKE SHOCKS in 
and around Helena, Mont., last Saturday 
caused damage to a number of buildings. 
Walls were cracked, chimneys thrown 
down and much glass broken. 


ScHooL BuiLpincs will comprise half 
of the PWA program, 2,133 such struc- 
tures having been approved for allot- 
ments of $130,696,188. 


THe Tipes oF PAssAMAQuUODDY, where 
the federal government’s “tide harness- 
ing” hydro-electric project is getting un- 
der way, put on a show of power last 
week end. Saturday they registered a 
50-year low, permitting waders in hip 
boots to cross the bay, and on Sunday 
they rose to the unprecendented height 
of 28.8 ft., according to an AP dispatch. 


Auto DEATHS IN 1934 were the highest 
on record according to the U. S. Bureau 
of the Census. The total was 33,980, or 
at a rate of 26.9 per 100,000 population, 
The 1933 rate was 23.3. 


A PLAN For CERTIFICATION into the engi- 
neering profession put up to the engineer- 
ing societies last year by the Engineers 
Council for Professional Development 


BY HARDY CROSS 


has been sidetracked by being re- 
ferred back to committee for further study. 
Such strong opposition to the plan devel- 
oped as to threaten the whole E.C.P.D. 
movement. 


ESTABLISHMENT of satisfactory stand- 
ards of water cleanliness was called for 
at the Public Health Engineering Section 
of the American Public Health Associa- 
tion at its meeting in Milwaukee last 
week. The many existing requirements 
result in needless confusion, the en- 
gineers said. 


MontTrEAL has decided to call for bids 
on a new water intake in the St. Law- 
rence River after months of discussion 
centering on whether the difficult and ex- 
pensive task could be avoided. The work 
will cost about $1,500,000. 


In This Issue: 


FLoops 1n East St. Louis, Ill., are par- 
ticularly disastrous because of the heavy 
concentration of industries and railroad 
yards in the Mississippi River bottoms. 
Cahokia Creek, the worst offender, is 
being placed in a widened open channel 
and a three-box concrete culvert near 
its mouth, cutting off two miles of its 
present meandering route. A pumping 
station at the Mississippi River levee is 
also included. 


AN UNDERSTANDING of contract law is 
a distinct asset to the carrying on of a 
construction business. One of the im- 
portant questions that must often be faced 
is: Under what conditions is a contract 
legally impossible to perform? Nathan 
Young, a member of the New York Bar, 


Current News 


New Construction Equipment................ 558 


in two articles beginning this week, cites 
a number of decisions that should aid 
contractors in broadening their acquaint- 
ance with an important subject. 


Pror. Harpy Cross, able and well- 
known structural engineer and teacher, 


“does the profession an outstanding service 


in a searching analysis of the present 
limitations and proper applications of 
structural analysis. In this week’s issue 
and again next week he writes with his 
characteristic clarity on a subject that 
is showing so much new vitality as to 
engender a feeling of confusion in the tra- 
ditionally conservative minds of engineers. 


REMOVING 60,000 tons of silt per day 
from the waters of the Colorado River 
is the task which the Imperial Irrigation 
District is undertaking with an un- 
precedented installation of equipment at 
Imperial Dam. The installation and its 
design are presented in this issue. 


Tue New Feperat Housinc Procram 
of PWA is presented in tabular form. 


Coming Articles: 


PUZZOLANAS are coming back into the 
concrete-making art. Either as blending 
agents in cements or as admixtures in 
concrete, puzzolanic materials will give 
engineers something new and important to 
think about. Next week’an article will be 
published that will provide a substantial 
base upon which to begin this thinking. 
Written by Dr. Edw. W. Scripture, Jr., 
director, Master Builders’ Research Lab- 
oratories, it will present an authoritative 
analysis of the possibilities of puzzolanas 
in mortars and concretes. 













can’t bring back 
lost rope life! 


f Uf / How an investigation before the rope is used 
Tiger Brand Wire Rope | fy Wf —and you'll never need to hold “post mortems” 
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source where it belongs. The world’s most expe- 
rienced source for dependable wire rope—and 
incidentally the largest—is the American Steel & 
Wire Company—makers of Tiger Brand Wire Rope 
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WIRE ROPE brands. Use this source—and you'll be certain of : 
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FIG. 1—CONCRETING of the drainage conduits was carried forward in two stages with concrete distribution derricks moved 





forward on the completed invert and on the top. Concrete was pumped to the chute hoppers at the top of the derricks. 


Cahokia Creek Diversion and 
East St. Louis Drainage 


Putting creek into wide channels and large conduits eliminates flood hazards in an in- 
tensely developed industrial area—Diesel-powered pumping station and backwater gates 
at levee outlet will replace old backwater gates—All concrete pumped from central plants 


rk 
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REVENTION of floods in the 

American Bottoms of East St. 

Louis, Ill., is being accomplished 
by putting the lower 4-mile section of 
the meandering Cahokia Creek into a 
2-mile diversion and outfall, composed 
in part of open channel and in part of 
triple-box conduit having a capacity of 
2,000 sec.-ft. A diesel-driven pumping 
station of 1,070 sec.-ft. capacity will be 
.ocated at the outlet through the levee 
skirting the Mississippi River, for use 
during times of high water. These 
units are part of the comprehensive 
flood-control plan originally developed 
by Col. John A. Ockerson 26 years ago 
and subsequently revised and adopted 
by the East Side Levee and Sanitary 
District following the flood of 1903. 


By H. Shifrin 


Consulting Engineer, Si. Louis, Mo. 


The entire plan, as shown in Fig. 2, 
comprised a diversion channel from the 
bluffs to the river levee on the upstream 
side of the area, a riverfront levee with 
backwater gates, a canal skirting the 
bluffs, and an interior drainage system 
provided with floodgates and pumping 
stations. It is a portion of this latter 
part of the project that was made possible 
through PWA financing on which work 
began last January. Various sections 
of the project have been described pre- 
viously. (Engineering News, Feb. 2, 
1911, p. 132; Aug. 28, 1913, p. 432; 
Feb. 5, 1914, p. 300. Engineering News- 


Record, Oct. 30, 1919, p. 814; July 14, 
1921, p. 56 and Oct. 20, 1921, p. 668.) 

The American Bottoms is a flat area 
of 99 sq.mi., 5 or 6 miles wide between 
the river and the bluffs and nearly 20 
miles long from the existing Cahokia 
diversion channel on the north or up- 
stream end to the Prairie du Pont Chan- 
nel at the lower end. The elevation 
ranges from 20 to 37 ft. on the St. Louis 
gage. Flood stage is 30. Some 340 
sq.mi. on the bluffs to the east drained 
originally through ‘he bottoms, which 
area has developed with large railroad 
yards, industries and warehousing facili- 
ties that serve St. Louis. The Bottoms 
are divided into north and south halves 
by high ground along which the Balti- 
more & Ohio R.R. tracks are laid. 
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FIG. 2—A COMPREHENSIVE FLOOD-CONTROL PLAN for East St. Louis was 
laid out 26 years ago. The principal elements here shown are from a map published 


in 1919 (ENR, Oct. 30, p. 815). 


The present work is in the industrial area near 


the mouth of Cahokia Creek. 


Through the north half Cahokia Creek 
flows west and south in a winding 
course, draining a hillside area of 310 
sq.mi. and 67 sq.mi. of bottomland. 
Prairie du Pont Creek drains the south- 
ern portion of the bottomland along the 
southern limits of the district. The 
1903 flood reached 38 ft. on the St. 
Louis gage and caused so much damage 
that the Sanitary District was formed in 
1909. 

The northern diversion channel was 
the first project constructed by the dis- 
trict. This was followed by the con- 
struction of levees to El. 45 along the 
river, from the embankment along the 
north diversion channel to the south 


limits, supplemented by a south levee 
to the bluffs. Pending the construction 
of pumping stations and an adequate 
system of interior channels, there were 
installed, as a temporary measure, back- 
water gates along the levees at the creek 
openings emptying into the Mississippi 
River, with the requirement that these 
backwater gates would be closed when 
the river reached a 20-ft. stage. 

As funds became available through 
taxation or by sale of bonds, additional 
drainage projects and several pumping 
stations were constructed in the por- 
tions of the district where the needs 
were most urgent. For the lower 
Cahokia Creek development, it was early 


suggested that a diversion channel | 
constructed with a pumping station ; 
the levee, this project to enable th 
abandonment of the present Cahok: 
Creek, which has been an eyesore an 
a menace to public health for a numlx 
of years. During dry weather the flo. 
through this creek is practically nothin. 
but industrial and domestic sewage 
With the gates closed, when the rive: 
reached stage 20, Cahokia Creek bh: 
came a storage basin and backed 1; 
when rainfall occurred, flooding the lo.. 
lands along its banks and filling the low 
areas along the eastern portion of the 
area tributary to Cahokia Creek. For- 
tunately, the damage resulting from lack 
of drainage was minimized by the fact 
that a number of lakes existed along this 
eastern lowland portion, which served as 
storage basins until such time as the gates 
could be opened and an outlet made 
available. 

The remaining drainage area tribu- 
tary to Cahokia Creek, after the northern 
diversion channel was built, consisted 
of 50 sq.mi. of hillside areas and 70 
sq.mi. of bottomlands. Runoff from the 
hillside areas reaches Cahokia Creek 
through four natural hillside creeks 
which carry a large amount of silt until 
the flow reaches the flatlands of the 
bottoms, when the velocities are so re- 
duced that the silt is deposited in the 
low places in natural lakes and in the 
waterways through which the runoff 
flows. Of the bottom lands 28 sq.mi. 
are tributary to an improved portion of 
Cahokia Creek, which has been straight- 
ened and widened but which now needs 
to be redredged, due to silting. Ap- 
proximately 32 sq.mi. of the bottom- 
lands drain directly to Horseshoe Lake, 
which is a large natural storage reser- 
voir located in the central portion of the 
bottoms and which empties, when grades 
permit, into the natural channel of 
Cahokia Creek. Below Horseshoe Lake 
the creek drains an area of 7 sq.mi. of 
urban area situated in East St. Louis 
and in Washington Park and Fairmont 
City eastwardly from East St. Louis, 
from which areas domestic sewage 
reaches the creek. Fig. 3 shows the 
present location of the creek, which 
empties into the Mississippi River in 
the vicinity of the St. Louis Municipal 
Bridge. 

A number of engineering reports have 
been prepared during the past 25 years 
covering the diversion and pumping 
facilities necessary for the elimination 
of the present Cahokia Creek and the 
substitution of a new channel or con- 
duit to provide adequate drainage at all 
times. In most instances the plans 
recommended either a closed conduit or 
part conduit and part channel for in- 
tercepting the flow north and east of 
National City, where the East St. Louis 
National Stock Yards are located, and 
carrying it in a direct line to the Mis- 
sissippi River, with backwater flood 
gates and a pumping station at the levee 
to operate when the river stage reaches 
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a point above 20 on the St. Louis gage. 

With the establishment of the Public 
Works Administration, W. W. Horner 
and the writer were retained as consult- 
ing engineers to check the plans pre- 
pared by the engineering organizations 
of the district, and to prepare a loan 
application. The preliminary plans, 
which had been prepared under the di- 
rection of E. F. Harper, chief engineer 
of the district were checked for hydraulic 
capacity of the open channel and conduit 
sections proposed. The runoff from the 
tributary areas, for rainfall frequencies 
of five years, fifteen years and for the un- 
usual frequency of rainfall which oc- 
curred in the St. Louis area on Aug. 20, 
1915 (probably frequency of 50 years), 
was computed and hydraulic grades 
plotted for these runoffs, for the conduit 
and open channel sections, with both a 
free outlet and with the gates closed 
and pumping necessary at the mouth of 
the proposed channel. 

The present plans provide for a 
capacity of 2,000 sec.-ft. and pumping 
equipment for a capacity slightly in ex- 
cess of 1,000 sec.-ft., which, as the 
studies had indicated, would prove 
satisfactory provided Horseshoe Lake 
could be maintained as a storage basin. 
Ultimately, as the area is further de- 
veloped and improvements are made in 
the district, doubling the capacity of 
the pumping station will probably be 
justified, so that a runoff of 2,000 sec.-ft. 
can be taken care of against all stages 
of the Mississippi River. 


Construction under way 


Construction operations under two 
contracts are now under way, one for 
the pumping structure, conduits and 
open channel sections ($1,993,731; G. 
L. Tarlton, St. Louis), and one for the 
mechanical equipment in the pumping 
station structure ($287,466; Fairbanks- 
Morse & Co.). 

Alignment and profile of the present 
project are shown on Fig. 3. This con- 
struction involves two miles of open 
channel and conduits, as compared to 
the four-mile present channel of 


Profile 


FIG. 3—PLAN AND PROFILE of the 

diversion channel. For a considerable part 

of its length it is located in a triple 12x12- 
ft. box conduit. 


Cahokia Creek. On this length of four 
miles there are more than twenty rail- 
road trestles, each of which has resulted 
in a contraction of waterway and a re- 
duction of channel capacity. Practically 
all of these trestles can be abandoned 


with the completion of the present 
project. 

Work on contract 1 consists of con- 
structing the open channel to a bottom 
width of 36 ft., with side slopes of one 
or two carried up to the elevation of 
adjacent ground. The maximum depth 
of water within the open channel, when 
carrying 2,000 sec.-ft. with a free out- 
let, will be 10.3 ft. With the gates 


FIG. 4—TRIPLE-BOX CONDUITS and open channels designed to curry 2,000 sec.fe. 
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driven by a 225-hp. diesel engine. Th 
























pump will have a capacity of 70 sec.-{ 5 
i against a static head of 13 ft. i 
The necessary generating units a: F, 
| accessories, including the installation E 
i the main pumps and engines, backwat: 
. ° 3 Ei 
| gates and operating mechanism for t), Es 
i backwater gates, will be installed in t! E 
pumping station structure by the m: > 
a f= chinery and equipment contractor. T! Fi 
teres Ml eee four 9x12-ft. backwater gates are to | x 
: ee operated with electric motor controls d 4 
' | Se | | RS ee signed to close the gates when a 20-/: f: 
wie, a ' stage is reached. : 
Channel construction F 
The channel construction involv: A 
crossing under 40 railroad tracks in th ‘ 
heart of the East St. Louis industri: 
switching district, making necessary th: : | 
extensive use of temporary bridges fo: yé 
carrying railroad tracks across the pro- : ca 
posed work. Excavation of the 500,000 i 
at 
FIG. 6—THE PUMPING STATION has four ; if 
FIG. 5—TIGHTLY SHEATHED TRENCH was diesel-powered centrifugal units with a capacity ; at 
used next to river for the box conduits. Water of 250 sec.-ft. each and one of 70-sec.-ft. capacity 
was kept down with a well-point system. The o W 
{ piledriving unit is at the right center. Winter Ave * sl 
| ES Bia oI FES SS Se ee ae e 
i } I ae a F 
i & Suction basin arte = . | j 
closed and the pumps operating at a ke --- S------ OF f*------------ ee Sa" msm 
capacity of 1,000 sec.-ft., the depth in ii ¢ 
the channel should not exceed 12 ft. a ree I 
under the most severe conditions. | -" -Conerete retaining : 
. . | “ f "7] t 
The reinforced-concrete conduit sec- | = Pump house ae 
z : . as ees ( 
tions consist of three 12x12-ft. rein- st ~ ae + ; 
forced-concrete boxes set on wood piles, SB e 
as shown in Fig. 4. The base for the S§ AN | & , 
| section through the levee, where a fine — — _ a : 
: s : Y iH —— ( 
' waterbearing sand is encountered, is 28 Lf 
' in. thick, but for the other two sections fiver) ty et ’icfchamne! ¥ a : 
gf it is 25 in. thick. Side walls for the levee ll “Bypass Ss open £8 : 
. | sections are 17 in. and for other sections , —— gs ; 
: | 15 in, Hd 
To carry the sanitary flow in a con- } 
fined, relatively small area, there is ‘ : 
being constructed along one corner of & ; 
part of the conduit a reinforced-concrete < 4 
box section 5 ft. square. Above and be- < i 
i low the conduit section in the stock- < ‘ 
yards region 5- and 54-ft. reinforced-con- 4 
aa crete circular sewers are being laid 4 
r | within the slopes south of the open : 
5 ' channel for carrying the ordinary dry- ==: ; 
weather flow, which consists of indus- 4 
trial waste and domestic sewage. Under i 
: the present project this sewer empties SERA SESS ® 
) into the open channel below the stock- Tee Ba oa 3 
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yard area, but an application for addi- 
tional money to continue it to the pump- 
ing station is now before the PWA. 
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The pumping station structure is lo- 
cated 750 ft. from the river, and is to 
house four 60-in. propeller pumps hav- 
ing a capacity of 250 sec.-ft. when oper- 
ating against a static head of 13 ft. 
Each is driven by a 525-hp. diesel en- 
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vided a 42-in. propeller pump to bei’ SEE Ee eee = 
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FIG. 7—STEEL FORMS used for the insides of the conduits were advanced on 
rails laid on the invert floor. 


yd. involved in the contract is being 
carried out with draglines equipped with 
14-yd. and 24-yd. buckets. 

From the river to the discharge basin 
adjoining the pumping station, the 
triple box section, slightly over 700 ft. 
in length, is set on wood piling. In this 
area the construction was carried out 
within a tightly steel-braced, steel- 
sheathed trench. The soil encountered 
consists of a very fine waterbearing sand, 
which permits the groundwater to rise 
with the rise in river stages. In order to 
obtain a satisfactory subgrade for the 
placing of concrete, well points were in- 
stalled longitudinally along the sides of 
the excavation and transversely at suffi- 
ciently frequent intervals to prevent the 
accumulation of groundwater and to 
check a flow through the trench. Fig. 
5 is a view of the lower end of the con- 
duit adjacent to the river, showing the 
steel sheetpiling and braces and the 
wood piling cut off to finished grade for 
foundation. 

Construction of the project was car- 
ried out in three distinctly separate but 
simultaneous operations. For the con- 
struction of the closed conduit outlet 
section below the pumping station and 
for the pumping station proper, there 
was set up a 2-yd. concrete mixer with 
the necessary weighing batchers and 
hoppers to insure satisfactory control 
and mix of concrete, in accordance with 
the strength specifications, which call 
for a 3,500-lb. minimum compressive 
strength of concrete, based on 28-day 
job-control cylinders. The plant was lo- 
cated along the railroad tracks, with the 
conveyor from the discharge skip carry- 
ing the concrete to a hopper set up 
above a concrete pump that forced 
the concrete through a 7-in. pipe to the 
point of placement. This method of 
handling concrete proved efficient in 
this location, as it eliminated interfer- 
ence to continuous delivery, which 
would have occurred if concrete had 
been delivered in trucks crossing rail- 
road yards. No difficulty arose in the 
placing of the concrete in this manner 
and in obtaining a satisfactory con- 
sistency, with the compressive strength 


of the concrete generally in excess of 
that specified. 

From this Front St. plant a line also 
was laid to the pumping station site, 
and all concrete placed in the pumping 
station structure was mixed and pumped 
from this location. 

At the same time that this work was 
going on along the western limits of the 
project, work was carried out on the 
1,900-ft. triple box eastern conduit also 
set on piling, beginning immediately 
west of St. Clair Ave., which is in the 
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vicinity of the National Stock Yards. For 
this work, an existing central mix con- 
crete plant, which contains a 2-yd sta- 
tionary mixer with the necessary weigh- 
ing batchers, hoppers and water tanks, 
was utilized. It is located on St. Clair 
Ave. within a relatively short distance of 
the site of the work. Concrete was hauled 
in trucks from the mixer and discharged 
into a hopper set above the concrete 
pump. Here, also, concrete was pumped 
through a 7-in. pipe to a hopper set on 
a discharging derrick, from which 
chutes distribute it to the forms. Fig. 1 
shows the progressive construction of 
the concrete conduit in this location. 

The contracting agency for the work 
is the East Side Levee and Sanitary Dis- 
trict, a municipality of St. Clair and 
Madison Counties, which is governed by 
a board of five trustees elected every four 
years and which is now headed by S. H. 
Kernan as president. The work on 
this project is being carried out under 
the immediate supervision of E. F. 
Harper, chief engineer of the district, 
and W. E. Putnam, resident engineer in 
charge of the construction. The Public 
Works Administration maintains an 
engineering organization under the 
supervision of G. L. Rounds. For G. L. 
Tarlton, the contractor, J. C. Hail is 
general manager and J. J. Gilmore 
superintendent. 


~~ 


Flood Control Zones Established Under Washington Law 


ARTICULARLY heavy floods dur- 

ing the past two years impressed 
upon the state of Washington the need 
of action that would be of material 
benefit in reducing the hazards of flood 
conditions. In the early part of this 
year a law was enacted providing for 
the creation of flood control districts 
under the supervision of the state di- 
rector of hydraulics. To date, four 
zones have been established, and sev- 
eral more are in the process of being 
formed. 

C. J. Bartholet, supervisor of hy- 
draulics for the state of Washington, 
points out in a recent communication: 
“One outstanding conclusion ‘reached 
was that much of the damage (from 
floods) was caused by works of man: 
inadequate bridge and culvert openings, 
encroachment upon flood plains and upon 
normal channels by dikes and embank- 
ments, structures and works of various 
kinds placed in the stream channels for 
the protection of specific property with- 
out regard to its effect upon the general 
regimen of the stream, etc. 

“It was found that there was no 
stability provision for public regulation 
of works which might adversely affect 
flood conditions, and that, except on 
navigable waters, anyone might do as 
he pleased on his own property subject 
only to a suit for damages where 
provable.” 


The Flood Zoning Act declares that 
“The alleviation of recurring flood 
damages to public and private property, 
to the public health and safety, and to 
the development of the natural resources 
of the state, is declared to be a matter 
of public concern, and as an aid in ef- 
fecting such alleviation the state of 
Washington, in the exercise of its 
sovereign and police powers, hereby as- 
sumes full regulatory control over the 
navigable and non-navigable waters 
flowing or lying within the borders of 
the state, subject always to the federal 
control of navigation .. . 

“State regulatory control shall be 
exercised through regulatory orders, 
the designation of flood control zones 
and the issuance of permits .. . and 
shall be exercised over the planning, 
construction, operation and maintenance 
of any works, structures and improve- 
ments, public or private, which might, 
if improperly planned, constructed, 
operated or maintained, adversely in- 
fluence the regimen of a stream or body 
of water or might adversely affect life, 
health and property against damage by 
floodwater.” 

All streams in the state of Washing- 
ton subject to damaging floods will ul- 
timately be zoned. Generally speaking, 
a zone includes the entire flood plain of 
a stream from its mouth to a point near 
its source. 
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Contracts Impossible to Perform—I 


A review of the law as determined by legal opinion and 
court decisions in many cases of past and recent legislation 


By Nathan Young 


Instructor, School of Technology, College of the 
City of New York, Member of the New York Bar, 
New York, N. 


HEN is a construction contract 

impossible of performance? The 

records of litigation over the 
answer to this question include many 
cases and occupy many pages of judicial 
opinion. It can be stated that in law 
impossibility embraces a number of 
meanings not familiar to the engineer- 
ing constructor but meanings with 
which he should have some acquaint- 
ance if he is to assume contractual 
responsibilities with intelligence. It is 
the purpose of this and a succeeding 
article to make this acquaintance pos- 
sible. The warning is necessary, how- 
ever, that no such article can be a 
substitute for legal advice in any 
specific case; the most that it can do 
is to indicate where rights and re- 
sponsibilities lie in general, so that 
obligations may not be unwittingly ap- 
proached, 


What is a contract? 


Most engineers and contractors have 
a general notion of what a contract is, 
but the law is very specific in its defi- 
nition. According to the Restatement 
of the Law of Contracts of the Ameri- 
can Law Institute, 


A contract is a promise or a set 
of promises for the breach of which 
the law gives a remedy or the per- 
formance of which the law in some 
way recognises as a duty. 


Thus, a contract is distinguished from 
an agreement which is broader in scope 
and includes transactions where legal 
consequences are or are not contem- 
plated or produced. For example: If 
A should promise to pay B $500 on a 
certain day without any return promise 
or performance by B, A’s promise, un- 
supported by a consideration, would not 
constitute a contract and therefore 
would create no duty of performance 
by him. 

We are not concerned here with the 
elements that contribute to the making 
of a contract, but, on the contrary, with 
the means by which contractual duties 
are prevented from arising or are dis- 
charged aiter their creation. Of this 
character is impossibility of perform- 
ance. 

Impossibility is defined in the Re- 


statement of the Law of Contracts as 
follows: 


Impossibility means not only 
strict impossibility, but impracti- 
cability because of extreme and 
unreasonable difficulty, expense, in- 
jury or loss involved. 


In the case of Mineral Park Land 
Co. vs. Howard et al. (156 Pacific 458), 
decided by the Supreme Court of Cali- 
fornia in 1916, it appears that the 
parties made a contract whereby the 
defendants agreed to take from the 
plaintiff’s land 114,000 cu.yd. of gravel 
and to pay the plaintiff therefor a certain 
sum per cubic yard. The plaintiff’s 
land contained the required amount of 
gravel, but only 50,131 cu.yd. were 
above water, and this the defendant 
took. 

The court found that no greater 
quantity could have been taken “by 
ordinary means,” that it could have 
been excavated at great expense by a 
steam-dredger, but that the earth and 
gravel so taken could not have been 
used without first having been dried at 
great expense and delay. It also found 
that the balance of gravel could have 
been taken at an expense of ten or 
twelve times as much as the usual cost 
per yard. The court released the de- 
fendants from their duty to perform on 
the ground that the contract was impos- 
sible to perform. It held that, 


A thing is impossible in legal contem- 
plation when it is not practicable; and a 
thing is impracticable when it can only 
be done at an excessive and unreasonable 
cost. (Beach on Contracts 216). We do 
not mean to intimate that the defendants 
could excuse themselves by showing the 
existence of conditions which would make 
the performance of their obligation more 
expensive than they had anticipated or 
which would entail a loss upon them. 
But, where the difference in cost is so 
great as here and has the effect as found 
of making performance impracticable, the 
situation is not different from that of a 
total absence of earth and gravel. 


Inability is not impossibility 


In the discussion of our subject we 
must distinguish at the very outset be- 
tween impossibility due to the nature 
of the project undertaken in the con- 
tract and impossibility due solely and 
wholly to the inability of one of the 
parties to perform his promise. 


In the latter case, except in contract- 
that require the personal services 0: 
one of the parties, which we shall late: 
discuss in detail, impossibility is of no 
avail as an excuse for failure to per- 
form. For example, suppose 4, a con 
tractor, promises to build a road in 
accordance with certain plans and 
specification. He has no money and 
cannot borrow any for the purpose of 
supplying the necessary materials and 
labor. It is impossible for him to 
perform. But impossibility in this case 
is due solely and wholly to his lack of 
the necessary funds. It is not due to 
the nature of the performance which 
he undertook. Another contractor with 
sufficient cash could perform the terms 
of this contract. Impossibility is here 
no legal excuse for A’s failure to build 
the road. He is, therefore, liable for 
breach of contract. 

Our future discussion of this subject 
concerns itself only with impossibility 
due to the nature of the project. Im- 
possibility may exist at the time the 
parties attempt to make their contract 
or may arise subsequent to its forma- 
tion. 


Existing impossibility prevents 
contract 


In the first case, it prevents the for- 
mation of a contract. Neither party is 
liable for failure to perform. For ex- 
ample, suppose A, a general contractor, 
makes a contract with B to construct a 
concrete dam in accordance with plans 
and specifications prepared by engi- 
neers employed by B. The plans are 
defective, and as a result the structure 
collapses after a portion is erected. 
Here because of the defective plans 
performance is impossible when the 
contract is made. A is therefore under 
no duty to perform. 

In the case of Kinzer Construction 
Co. against the State of New York 
(125 N.Y. Supp. 46), decided in 1910 
by the Court of Claims, it appeared that 
the claimant made a contract with the 
state of New York to construct 3.75 
miles of the improved Champlain 
Canal. While the work was in prog- 
ress and the claimant was excavating 
for one of the locks an extensive cave-in 
occurred. It was found that the earth 
was of slippery greasy clay with in- 
sufficient strength to permit construc- 
tion according to the plans and specifi- 
cations. The court in its opinion stated: 


Under this condition of things the case 
falls within that line of decisions where 
the contract is regarded as at an end and 
performance is excused because of the 
failure of conditions, the existence of 
which are necessary to the performance 
of the contract. 
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It would not have been fair of the state 
to insist upon the literal performance of 
its contract and place the loss upon the 
claimant for the failure to perform, nor 
would it have been just for the claimant 
to insist that the state must carry out its 
contract as planned or suffer the penalty 
of paying damages, including prospective 
profits for the breach of the contract. It 
is better to regard the contract as at an 
end and treat both parties as having been 
excused from further performance. 


Impossibility must be unknown 


An important requirement in this 
class of cases is that the party under- 
taking to perform neither know nor 
have reason to know at the time of 
making the promise the facts making 
performance impossible. If the con- 
tractor knows or has reason to know 
of the defective nature of the plans and 
nevertheless undertakes to build, he is 
bound to complete the structure or pay 
damages for breach of contract. 

In the ordinary case the contractor 
may be presumed to have sufficient ex- 
perience to charge him with knowledge 
of whether the plans are sufficient and 
whether the project is feasible, and he 
would not be excused on the ground 
that he relied on the sufficiency of de- 
fective plans that were furnished by 
the owner. Where, however, the work 
is of such a highly technical nature as 
to require the making of plans by ex- 
pert engineers employed by the owner, 
the latter impliedly warrants the suffi- 
ciency of the plans. In such cases the 
contractor would be justified in relying 
on the plans and would not be held 
liable should the structure collapse. 


Example found in sewer case 


In the case of the United States 
against Spearing (248, U. S. 132), de- 
cided by the United States Supreme 
Court in 1918, it appears that Spearing 
contracted to build a drydock at the 
Brooklyn Navy Yard in accordance 
with plans and specifications prepared 
by the government. The site selected 
was intersected by a 6-ft. brick sewer. 
The plans and specifications provided 
for the relocation of this sewer. A 
large part of the new section was 
within the area set aside as space within 
which the contractor’s operations were 
to be carried on. The new section con- 
nected at both ends within the Navy 
Yard, but outside the space reserved 
for work on the drydock it connected 
with a 7-ft. sewer emptying into the 
Wallabout Basin. About a year after 
this relocation a heavy downpour of 
rain and high tide forced the water up 
the sewer for a considerable distance 
to a depth of 2 ft. or more. Excessive 
pressure broke the new sewer at sev- 
eral places. As a result the excavation 
of the drydock was flooded. Upon in- 
vestigation it appeared that in the 7-ft. 
sewer was a dam from 5 to 54 ft. high 
which diverted the greater part of the 
water to the new 6-ft. section. Both 
sewers were part of the city sewerage 


system. But the dam was not shown 
on the city’s plans or on the govern- 
ment plan. The government officials 
concerned with the letting of the con- 
tract for the drydock did not know of 
the existence of the dam. But other 
government officials knew that for some 
years prior to the making of this con- 
tract the sewers had from time to time 
overflowed. *Spearing was not advised 
of this. Before entering into the con- 
tract he made a superficial examination 
of the premises but made no special 
examination of the sewer and had no 
information on the possibility of floods. 

After the breaking of the sewer he 
demanded that the government assume 
responsibility for the damage already 
done and make such changes in the 
sewer system as would remove the 
danger or assume responsibility for any 
damage which might thereafter be oc- 
casioned by the location and design of 
the existing sewers. The government 
refused to do this, claiming that the 
responsibility for remedying the exist- 
ing conditions rested with the con- 
tractor. 

Upon the refusal of the contractor 
to proceed with the work under the 
conditions laid down by the govern- 
ment, the Secretary of the Navy an- 
nulled the contract and took possession 
of the plant and materials on the site. 
Later the work was completed by an- 
other contractor. 

Among the general clauses in the 
specifications were the following: 


Examination of Site—Intending bidders 
are expected to examine the site of the 
proposed drydock and inform themselves 
thoroughly of the actual conditions and re- 
quirements before submitting proposals. 

Checking Plans and Dimensions; Lines 
and Levels—The contractor shall check all 
plans furnished him immediately upon their 
receipt and promptly notify the civil engi- 
neer in charge of any discrepancies dis- 
covered therein. . . . The contractor will 
be held responsible for the lines and levels 
of his work, and he must combine all ma- 
terials properly so that the completed struc- 
ture shall conform to the true intent and 
meaning of the plans and specifications. 

Contractor’s Responsibility—The contrac- 
tor shall be responsible for the entire work 
and every part thereof until completion and 
final acceptance by the Chief of Bureau of 
Yards & Docks and for all tools appliances 
and property of every description used in 
connection therewith. . .. 


The opinion of Mr. Justice Brandeis 
in part is as follows: 


But if the contractor is bound to build 
according to plans and specifications pre- 
pared by the owner, the contractor will 
not be responsible for the consequences of 
defects in the plans and specifications. 
. . . This responsibility of the owner is 
not overcome by the usual clauses requir- 
ing builders to visit the site, to check 
the plans, and to inform themselves of 
the requirement of the work... . 

But the insertion of the articles pre- 
scribing the character, dimensions and 
location of the sewer imported a war- 
ranty that if the specifications were com- 
plied with, the sewer would be adequate. 
The implied warranty is not overcome 
by the general clauses requiring the con- 
tractor to examine the site, to check up 
the plans and to assume responsibility 
for the work until completion and accept- 
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ance. The obligation to examine the site 
did not impose upon him the duty ot 
making a diligent enquiry into the his- 
tory of the locality with a view to deter- 
mining at his peril whether the sewer 
specifically prescribed by the govern- 
ment would prove adequate. ‘The duty 
to check plans did not impose the obti- 
gation to pass upon their adequacy to ac- 
complish the purpose in view. And the 
provision concerning contractor’s  re- 
sponsibility cannot be construed as 
abridging right arising under specific 
provisions of the contract. 


The court thereupon held that the 
contractor was excused from further 
performance and granted judgment in 
his favor for the work performed. 

Thus, we see that where performance 
is impossible at the time of making the 
promise and the promisor did not know 
or have reason to know of the facts 
which make performance impossible, his 
promise is not binding. 


Impossibility arising after contract 


Now, assume that the facts which 
make performance impossible arise after 
the making of the contract. What, 
then, are the rights and duties of the 
contractor, owner and engineer? The 
early decisions of the courts in this 
country held the parties strictly to ac- 
count regardless of what facts may 
have developed to frustrate the efforts 
of one of the contracting parties to 
perform. This was in line with judi- 
cial opinion in England at that time. 
So, we find that in the early case of 
Harmony vs. Bingham (12 N.Y. 99) 
the Court of Appeals of New York 
State held in 1854 that: “It is a well 
settled rule that where . . . the party by 
his own contract creates a duty or 
charge upon himself, he is bound to 
make it good notwithstanding any ac- 
cident or delay by inevitable necessity, 
because he might have provided against 
it by contract.” 

About the middle of the 19th century 
the courts here, as well as in England, 
adopted a more liberal attitude. Ap- 
parently, they felt that their decisions 
holding the parties to the strict lette: 
of their contract in many instances 
wrought great injustice upon litigants. 
Heretofore, although through no fault 
of the contractor, if conditions arose 
which made performance impossible, 
he was nevertheless charged with dam- 
ages for breach of contract. 

Present Law—In changing their at- 
titude toward these cases the courts 
assuaged their consciences by reading 
into contracts certain implied cove- 
nants. Thus, we have now reached the 
point where the courts say that in all 
contracts, , unless specific provision is 
made to the contrary, the parties im- 
pliedly covenant that the duty of the 
promisor to perform shall terminate 
under the following circumstances: 

First: Where a change in domestic 
law or a judicial, executive or admin- 
istrative order made with due authority 
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by a judge or other office of the United 
States or anyone of the United States 
prohibits performance. 

Second: In contracts requiring of 
the promisor, his or another’s personal 
services, performance of which cannot 
be delegated or assigned, where illness 
or death occurs. 

Third: Where the specific thing 
which is essential to performance of 
the contract is destroyed. 

Fourth: Where particular facts other 
than specific things, which are by the 
terms of a bargain or in the contem- 
plation of both parties necessary for the 
performance of a promise, subsequently 
do not exist. 


Effect of domestic law changes 


With regard to the first implied 
covenant, it is to be noted that the 
change must be one of a domestic law. 
By domestic law is meant the constitu- 
tion or a statute of the United States 
or of one of the United States whose 
law determines the validity and effect 
of the contract or a municipal regula- 
tion enacted with a constitutional or 
statutory authority of such a state 
(Restatement of the Law of Contracts.) 
If a contract, for example, is made in 
Pennsylvania for the delivery in Penn- 
sylvania of certain steel to be used by 
the purchaser on a construction job in 
New York, a statute enacted in New 
York making the construction illegal 
would be a change in foreign law, not 
domestic law, because the law of Penn- 
sylvania controls the validity and effect 
of the contract inasmuch as the con- 
tract was made and was to be performed 
in Pennsylvania. 

In the case of Public Service Electric 
Co. vs. Board of Public Utility Com- 
missioners of the City of Plainfield (93 
Atlantic Reporter 707), decided by the 
Supreme Court of New Jersey in 1915, 
it appeared that in 1898 the predecessor 
of the plaintiff entered into a written 
contract with the city of Plainfield 
whereby the said predecessor was per- 
mitted to use the city’s streets for its 
poles and wires, and in consideration 
thereof it agreed to light free of charge 
certain municipal buildings, offices and 
rooms owned by the city or occupied 
for city purposes. In 1911 a law was 
passed in New Jersey which forbade 
the making or giving of any undue or 
unreasonable preference or advantage 
to any corporation or locality. The 
plaintiff contended that this made per- 
formance of the contract of 1898 un- 
lawful. 

In upholding the contention of the 
plaintiff the court stated in its opinion: 


We think, however, that the Public 
Utilities Act in forbidding discrimination 
made the performance of this contract 
unlawful and that, therefore, the prosecu- 
tor (plaintiff) could not continue to per- 
form the contract without being guilty of 
a violation of that statute. Thus, we 
have the case of a contract lawful when 


made, the performance of which subse- 
quently became unlawful. It is perfectly 
well settled that the effect of this is to 
excuse the promisor from performance. 
Pollack on Contracts, 4th Edition, 406; 
Pomeroy on Contracts 280. 


Furthermore, a judicial, executive or 
administrative order made with due 
authority by a judge or other officer 
of the United States or of any one of 
the United States preventing or pro- 
hibiting performance of the contract 
will discharge or postpone the duty of 
performance. Whether performance is 
discharged or merely postponed depends 
on the duration and nature of the delay. 
If it is merely of short duration, a post- 
ponement will result. If the delay is 
serious and will involve substantial loss 
on the part of the promisor, should he 
be compelled to perform, he will be ex- 
cused from performance. 

In the case of Colonial Trust Co. vs. 
Bodek et al. (155 Atlantic Reporter 
799), decided by the Court of Chancery 
of New Jersey in August, 1931, it ap- 
peared that the seller of certain prem- 
ises in North Wildwood in which a 
municipal sewerage plant was in oper- 
ation agreed among other things to 
“install sewers” within a certain period. 
Upon application of the State Board 
of Health an injunction was obtained 
against the city of North Wildwood 
restraining it from permitting addi- 
tional connections to be made to said 
sewerage plant until a certain disposal 
plant was erected. The court held that 
the performance of the contract to “in- 
stall sewers” was suspended until the 
removal of the injunction. 

Where, however, a change in foreign 
law makes performance impossible, the 


change is regarded as one of fact, not 
law, and the promisor is answerable 
for damages for his failure to perform. 


Change in foreign law does not 
dahetge duty to perform 


In the case of Tweedie Trading Co. 
vs. James P. McDonald Co. (114 Fed- 
eral Rep. 985), decided by the United 
States District Court for the Southern 
District of New York in 1902, it ap- 
peared that the plaintiff and the de- 
fendant entered into a contract in the 
United States by which the plaintiff 
agreed to make four trips with its 
steamship from Barbados to Colon to 
transport laborers for the defendant. 
The latter contracted to pay a certain 
sum for each trip. The contract when 
made was legal and valid, where made 
and as the place of performance. After 
two trips, however, a regulation of the 
Colonial Government of Barbados was 
promulgated, forbidding the future em- 
barkation of laborers. For this reason 
the defendant was unable to furnish any 
more laborers for transportation. The 
plantiff sued to recover the hire of the 
ship for the remaining two voyages. 
The court in granting judgment in fa- 
vor of the plaintiff held: “Prevention 
by the law of a foreign country is not 
usually deemed an excuse when the act 
which was contemplated by the contract 
was valid in view of the law of the place 
where it was made.” 

Of late, there has been a tendency on 
the part of our courts to lean toward 
the treatment of a change in foreign law 
on the same basis as a change in domes- 
tic law (Sokoloff vs. National City 
Bank 239 N.Y. 158). 





Large Area Mapped in Florida 
by Unemployed Engineers 


NEMPLOYED engineers in Flor- 

ida, where only 8 per cent of the 
state area had been topographically 
mapped prior to 1934, are completing the 
second year of a program of control sur- 
veying and mapping, under the super- 
vision of the U. S. Coast and Geodetic 
Survey. 

B. R. Van Leer, engineering dean 
of the University of Florida and state 
director of the project, used 250 persons 
during the first year of work, but a 
reduction in appropriation since that 
time has cut the personnel to less than 
35 men, and it is thought likely that 
the project will soon have to be aban- 
doned. 

The work accomplished to date in- 
cludes 2,761 miles of traverse lines of 
second order (accuracy, 1 to 10,000), 
along which permanent monuments have 
been set every two miles, and 728 miles 


of third-order traverse with monuments 
at intervals of three miles. In addition, 
2,544 miles of level lines have been monu- 
mented and run, and an area of 275 
square miles has been topographically 
mapped by plane table. 

A complete compilation map of the 
proposed Everglades National Park in 
southwest Florida was also made for the 
use of state and federal agencies that were 
interested in this development in con- 
nection with future work. 

As a direct result of this project, the 
U. S. Coast and Geodetic Survey has 
computed the plane coordinates of all 
the new monuments so that surveyors 
can tie in and check local surveys through 
the control lines. The U. S. Geological 
Survey is also planning to use these lines 
in the preparation of aerial photographs 


for the planimetric mapping of 9000 


square miles. 





ae Se a a> hin ob oe oe, 2A 22 oo oo 








le 


to 


ity 


lu- 


1as 
all 
ors 
gh 
cal 
nes 
yhs 








ENGINEERING News-Recorp, Octoser 17, 1935 533 


Kansas Road Damage in June Floods 
Exceeded One Million Dollars 


Engineers report that $1,301,700 will be required to restore dam- 
aged bridges and roads in Republican and Kaw River Valleys 


- 





FIG. 1—MANHATTAN, KANS. at the height of the June flood in the Kaw River. 
The entrance of U. S. 40 from the east is just beyond the two-span Union Pacific 
R.R. bridge in the right foreground. 


OLLOWING an inspection of 

damage caused to Kansas highways 

and bridges by one of the most ex- 
traordinary floods in the history of the 
state, R. B. Wills, construction engi- 
neer for the state highway department, 
and B. F. Taylor, senior highway engi- 
neer of the U. S. Bureau of Public 
Roads, estimate the approximate cost of 
restoration of damaged bridges and 
roads to federal aid standards at $1,301,- 
700 in the Republican and Kaw River 
areas. 

The flood which caused the damage 
resulted from extremely heavy rains in 
Colorado, supplemented by other rains 
in Nebraska along the course of the 
Republican River, reaching a maximum 
flood discharge at Bloomington, Ne- 
braska, which is estiznated at 285,000 
sec. ft. by state drainage engineers and 
Army engineers. (ENR, June 6 and 13 
pp. 821 and 859.) The Republican, 
rising in Colorado crosses the northwest 
corner of Kansas, enters Nebraska 
where it parallels the southern state line 
for about one hundred miles and then 
turns south into Kansas joining the 
Smoky Hill River at Junction City to 
form the Kaw River which runs easterly 
across the state to join the Missouri 
River at Kansas City. 

In addition to the loss sustained by 
the state highway department, prac- 
tically every county and township bridge 
spanning the Republican River was 
washed out. Some of the older bridges 
that were not lost remained in place 
only because the river left its channel 


and the bridge site during the flood. All 
bridges of considerable size and modern 
construction remained in place even 
though they were in the swiftest cur- 
rent, but approach fills and smaller 
structures were washed out in most 
cases. Since the Kansas counties and 
townships operate under a cash basis 
law, they must actually raise the neces- 
sary funds before these washed-out 
structures can be rebuilt. As a conse- 
quence state projects are being rushed 
to completion in order to handle traffic 
for local communities until such time as 
the smaller bridges can be replaced. 
State highway bridge damage was 
unusually severe and in their report 
Messrs. Wills and Taylor outlined this 
damage in detail. Some half dozen of 
the worst cases are presented below. 
Highway 36 crossed the Republican 
River west of St. Francis by means of 


four 35-ft. reinforced concrete deck 
girder spans, built in 1924. U-Type 
abutments and concrete pedestal type 
piers founded on rock were used. This 
structure was completely destroyed, 
nothing being left at the bridge location 
to indicate that any structure ever 
existed there. Records indicate that the 
water was 10.7 ft. higher on the west 
bank than on the east bank, due possibly 
to the general directional force of the 
water which came down the valley in a 
virtual wall. As a result the water cut 
175 ft. back of where the west abutment 
of the river bridge formerly stood, giv- 
ing a channel at this point 800 ft. wide. 
Estimated flow was considerably in ex- 
cess of 100,000 sec.ft., reaching 150,000 
sec.ft. at the state line to the north. The 
river through this section of the state 
has a fall of about 23 ft. per mile, giv- 
ing an excessively high and destructive 
flood condition. It is estimated that it 
will cost about $92,000 to build 800 ft. 
of new river bridge. 

On Highway 36 west of Scandia the 
river was spanned with three through 
steel trusses each of 135 ft. span. The 
bridge carried a wooden floor. The two 
east spans and an approach span were 
completely washed out. (Fig. 3.) The 
east abutment was completely wrecked. 
The west span withstood the flood. 

The flood stage at Scandia is 10.1. 
The highest previous high water was in 
1915 when the gage read 14.2. The 
crest of the June, 1935, flood was 17.7 
with an estimated flood discharge of 
225,000 sec.ft. The estimated cost of a 
new high level bridge and viaduct ap- 
proach, 1,510 ft. in length, is $180,000. 
Extensive river control provision will 
have to be made about a mile up stream 
where the river left its channel and 
swept down across the flood plain, all 
but cutting a new channel about a mile 
west of the present state highway struc- 
ture. 

On Highway 81 north of Concordia 
traffic was being carried over an old 
steel structure containing two 79-ft. low 
truss spans and three 139-ft. high truss 
spans, pending the completion of ap- 
proaches to a new 755-ft. bridge that 
had just been finished on relocation one- 
half mile east. The two north spans of 
the old bridge, one of 79 and one of 13% 
ft. were washed away. The new bridge,. 


FIG. 2—THE KAW RIVER WATERSHED occupies the north half of the state 
of Kansas. Rains along the Republican contributed most of the flood waters. 
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FIG. 3—NEAR SCANDIA two 135-ft. truss spans washed out in 
a 225,000-sec.-ft. discharge of the Republican River, with the stage 
3.5 ft. above the previous record. 


which was not damaged, will be ex- 
tended 285 ft. on the south end before 
it is placed in service. The river which 
formerly flowed near the center of this 
bridge cut a new channel under the 
south end and for a distance of about 
200 ft. south of the south end. 

Flood stage at this location is 8 ft. 
The highest records of flood prior to 
1935 gave a gage of 15 ft. in 1903 and 
15 ft. in 1915. The gage in 1935 showed 
16.3 ft. The engineers estimate that the 
extension of the new bridge will cost 
$40,000, that cutting a new channel 
east of the new bridge will cost $25,000 
and that jetties for river control at the 
bridge site will cost $20,000, or a total 
of $85,000 for repairing the flood dam- 
age. 

On Highway 40-N west of Clay 
Center, the Republican River was origi- 
nally spanned with three 100-ft. through 
trusses. Early in 1935 a contract was 
let for a new bridge at this location. 
The new bridge being built is a con- 
tinuous truss group of two 128-ft. spans 
and a 160-ft. span flanked with two 
90-ft. simple spans. At the time of the 
flood the old structure, located directly 
upstream from the new bridge, was be- 


ing used as a detour structure. The . 


sub-structure of the new bridge was 
complete and all of the steel had been 
erected with the exception of the west 
approach span. The old bridge was 
washed out completely, while no dam- 
age at all was done to the new bridge. 
A considerable amount of the old ap- 
proach fill however was taken out. High 
water elevation is at El. 237 while the 
flood crest reached El. 242.5. The dis- 
charge was estimated at 190,000 sec.ft. 
The new bridge is to be extended 227 ft. 
to the west to joint an existing 100-ft. 
overflow structure, at an estimated cost 
of $28,000. 

An expensive bridge extension and 
approach fill replacements, as well as 
river control measures are also required 
at a new state highway crossing of the 
same stream just south of Clay Center. 

On Highway 77 near Junction City, 
the Republican River was spanned by 
an old structure of two through trusses 
of 98 ft. span and two pony trusses of 
98 ft. span, set on masonry abutments, 
two masonry piers and one tubular pier. 
The masonry pier located in the center 
of the stream settled from 8 to 10 in., 


slipped downstream about 18 in. and 
continued to settle at an alarming rate 
until temporary supports were provided 
for the trusses, and the pier was re- 
moved. This caused considerable dam- 
age to the floor system and the trusses 
of the bridge. A new bridge is to be 
built at a cost of $100,000 on a reloca- 
tion about one mile to the west. The 
river gage at this point showed a crest 
of 18.3 ft. Previously known high water 
was in the flood of 1903 when the gage 
read 16.7 ft. 

Near the south city limits of Man- 
hattan, highways Nos. 13 and 29 cross 
the Kaw River on an old through pin- 
connected truss structure consisting of 
one 67-ft. span, three 128-ft. spans and 
one 88-ft. span. The two east through 
trusses were completely washed out 
along with the pier common to these 
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FIG. 4—NORTH OF CONCORDIA a 79-ft. and a 139-ft. span 
formerly bridged this opening. A half-mile downstream, the 
channel shifted from under a new bridge being constructed. 


spans when drift was released by the 
wash-out of two steel spans of the Rock 
Island Railroad bridge about 500 ft. 
upstream. Flood stage at this point was 
17 ft. and the water in the 1935 flood 
reached a stage of 28 ft., about 14 it. 
lower than the 1903 flood crest. The 
estimated maximum discharge was 180,- 
000 sec. ft. 

A new 2,000-ft. highway structure 
planned for this location and estimated 
to cost $325,000, will span the river 
with continuous deck truss _ spans 
flanked by rather long viaduct ap- 
proaches over the Union Pacific Rail- 
road on the west bank and the Rock 
Island on the east. 

Scattered flood damage of serious 
proportions occurred at the same time 
over the south central portion of the 
state. 





Fatigue Properties of Heat-Treated 
Suspension Bridge Wire 


OLLOWING the removal of the 

heat-treated wire from the Mount 
Hope suspension bridge in Rhode Island 
and the Ambassador suspension bridge 
in Detroit, samples of the wire were 
taken to the Bureau of Standards and 
during the past several years have been 
subjected to numerous metallurgical and 
physical tests, to determine, if possible, 
the cause of the failures. The latest in- 
vestigations relate to the fatigue proper- 
ties of the wire. Special apparatus was 
developed to permit testing the wire it- 
self instead of using standard polished 
and machined specimens, so as to get a 
measure of the effect of the surface im- 
perfections. The wire tested was a 
galvanized oil-quenched and tempered 
steel wire, 0.192-in. nominal diameter. 
The fatigue limit, as shown by the tests, 
was 50,000 Ib. per sq. in. The endur- 
ance ratio (fatigue limit to ultimate 
tensile strength) was 22 per cent. 
Specimens of the same material with the 
zine coating removed had a fatigue limit 
of 60,000 Ib. per sq. in. and an endurance 
ratio of 27 per cent. The report of the 
test, January, 1935, Journal of Research 
(National Bureau of Standards), points 


out that these fatigue limits are un- 
usually low for a material with an ulti- 
mate tensile strength of 225,000 lb. per 
sq. in. The poor results are attributed 
to surface imperfections, since standard 
specimens machined from the same wire 
showed a fatigue limit of 110,000 Ib. per 
sq. in. and an endurance ratio of 49 per 
cent. The heat-treated wire thus had a 
fatigue limit of only 45 per cent of the 
fatigue limit obtained on standard mach- 
ined and polished specimens of the same 
material. Cold-drawn and mild steel 
wire 0.187 in. in diameter was also 
tested during the investigation and 
showed a fatigue limit of 46,000 per sq. 
in. and an endurance ratio of 50 per 
cent; comparable figures for machined 
and polished specimens of this cold- 
rolled wire were 56,000 Ib. per sq. in. 
and 60 per cent. Thus the fatigue limit 
of the wire was 82 per cent of the 
fatigue limit of a short machined speci- 
men of the wire. It was concluded that 
because of surface imperfections the 
fatigue limit of a structural member 
may be appreciably lower than that in- 
dicated by a machined and polished 
specimen. 
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Limitations and Application 
of Structural Analysis 


[ In Two Parts } 


I—AMID the many new developments in stress analysis, especially in the field of indeterminate 


structures, it is desirable to distinguish between analysis for research and analysis for design— 


Stress analysis for design should utilize familiar concepts, and the method should be flexible 


in the theory of structural anal- 

ysis, if needed, is given by the 
number of articles appearing in this 
field. A review of the Transactions of 
the American Society of Civil Engi- 
neers shows that about five times as 
many such articles were published in 
the third decade of the century as in 
the first decade. Articles are appear- 
ing today which could not have found 
publication twenty years ago. 

This represents a condition of inter- 
esting and healthy activity, but with 
many it produces a feeling of confus- 
sion, of uncertainty as to standard prac- 
tices, and a vague unhappiness for fear 
of overlooking too many important ele- 
ments in the problems of design. Prac- 
tical men find difficulty in digesting 
and evaluating the large volume of new 
theoretical developments, and judicious 
engineers decline to use _ theoretical 
formulas whose derivation they have 
no time to unravel. 

With the traditional conservatism of 
engineers the writer finds himself in 
heartiest sympathy; a designer of en- 
gineering structures upon which the 
integrity of property values and the 
safety of human life depend has no 
right to accept theoretical results un- 
less he finds for them some support in 
experience or in common sense. 


Fy; ‘i the the of increasing interest 


Reasons for interest in theory 


The intense expansion of structural 
theory in recent years is in part a re- 
sult of economic conditions and in part 
a phase of the passion for research 
which has dominated all fields of ef- 
fort since the beginning of the cen- 
tury. It has paralleled the development 
of new structural types, and indeed 
has been partly inspired by it. An ex- 
cellent illustration is found in the type 
of structure known in this country as 
the rigid-frame bridge, originated by 
motives partly economic and largely 
esthetic. 

There are many cases in which stand- 
ard structural forms fail to satisfy func- 


BY HARDY CROSS 


Professor of Structural Engineering, 
University of Illinois, Urbana 


SAFE ENGINEERING means first of all 
correct calculation of stresses. This 
is true of a rigid frame or other in- 
determinate structure just as much 
as of a simple beam. Does it mean 
that the new systems of analysis 
brought out in recent years for the 
computation of stresses in intermedi- 
ate structures are essential? Must 
the structural engineer use them? Do 
they assure safe building? 

Professor Cross subjects these 
questions to searching scrunity by 
disecting the process of stress analysis 
into its elements. His conclusions 
are all in favor of simple, trans- 
parent methods as against complex 
and confusing procedure. 

In the present first half of his 
study he proceeds on the view that a 
good method of analysis should use 
familiar concepts, should have a clear 
physical meaning at every stage and 
should be flexible. He holds that the 
quickest method is usually inferior to 
a slower but clearer one. He then tells 
what stress analysis really does and 
compares it with the process by which 
a picture puzzle is worked out. In- 
cidentally he shows that the geo- 
metrical and the energy or least- 
work methods are identical. 

On this foundation he will later 
show, in the second half of the arti- 
cle, that all analyses must be inter- 
preted. The physical meaning of a 
stress and the extent to which chance 
factors may change the amount of 
the stress, have much to do with the 
safety of what the engineer builds.— 

Eprror. 


tional and esthetic requirements. In 
the past there has been strong dis- 
couragement of the development of new 
types, but this attitude is passing. In 
some cases the rise of new structural 
types has produced a group of protag- 
onists who find in them all of the 
virtues and none of the faults of more 


standard forms. It is always to be re- 
membered that a special advantage en- 
joyed by a new type of construction is 
the lack of restricting precedent; age- 
old experience fails to warn, and we 
dare cut the margin of safety to a 
point which later experience may in- 
dicate to be injudicious. 

There is no argument against the 
use of the new type; we want new types, 
new solutions. We are entering into 
a period when the art of the struc- 
tural designer will have more freedom 
from restrictions of precedent; this 
benefits both the type of construction 
and the standing of the profession. But 
it is clearly important that we correlate 
our experience with standard forms to 
the theory to be used in designing the 
new type. 


Object of structural analysis 


We may distinguish (a) analytical 
procedures which are intended as tools 
of research, and (b) procedures which 
are intended as tools of design. In 
research, again, we may distinguish 
analytic research from experimental re- 
search. A complicated and erudite 
method of analysis may be quite use- 
ful as a method of studying certain 
phenomena in detail as a preliminary 
to devising a simple procedure for pur- 
poses of design. An obvious example 
is the value of Westergaard’s classical 
work on slabs as a preliminary to cur- 
rent adaptations of it to design. 

Research Analysis—Prof. Eddington 
is quoted as saying recently that “No 
experiment is worthy of credence un- 
less supported by an adequate theory.” 
With this paradoxical statement the 
writer agrees. Further, not only is 
the adequate theory necessary after 
laboratory experimentation for illumi- 
nating the data, but it is very much 
needed before experiments are begun, 
in order to plan the tests properly. 
Many procedures have their greatest 
value in the field of research, and it is 
necessary that the practical man un- 
derstand that much material which 
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seems so useless to him is not intended 
for his immediate use. Designers have 
often been too quick, rather than too 
slow, to incorporate directly the results 
of research, either analytical or ex- 
perimental, in their design procedure. 
Sometimes they do not wait to determine 
whether the work has passed beyond the 
preliminary stage before accepting it as a 
basis for final conclusions. 

The laboratory man is coming to 
demand more of the illumination of 
theory in planning his experiments, and 
it is safe to say that the period of in- 
discriminate testing, which was con- 
spicuous years ago, will find less favor 
in the future. 

Analysis for Use in Design—Theo- 
retical developments may be intended 
to be applied to design only after these 
theories are supplemented by careful 
laboratory data and are further clari- 
fied and interpreted in terminology of 
design. Clearly, however, unless 
theoretical knowledge leads ultimately 
to an understanding of structural ac- 
tion and unless this understanding can 
be interpreted in terms -of structural 
design, we have achieved only futility. 
The work of the structural analyst is 
valuable, then, only as it is ultimately 
useful to the structural designer. 

The designer is accustomed to picture 
the possible deformations in a structural 
part, to weigh quickly but effectively 
the elements of chance involved in that 
picture, and to judge of the method of 
failure. Many do this with a quickness 
and accuracy which seems intuitive; 
others think they can do it, do it 
poorly and are dangerous. By adding 
definiteness of outline to his vague pic- 
tures, by familiarity with the simple re- 
lations of modern analysis, the man of 
structural vision learns to draw accu- 
rately pictures of more complicated 
structural action. By making some 
definite analysis, by putting down some 
figures, the designer whose structural 
vision is myopic escapes many pitfalls 
and may finally improve his vision. 

If the tools of analysis introduce too 
many new technical terms, too many 
unfamiliar procedures, if the glasses do 
not fit the patient, the designers with 
a God-given structural vision may go 
blind and the astigmatism of those de- 
signers whose structural vision is 
blurred may be accentuated. If struc- 
tural analysis does not finally hitch up 
with structural sense, structural engi- 
neering is going backward. 


Desirable qualities of analysis 


We may identify certain desirable 
characteristics of methods of analysis: 

1. The method should be easy tu 
learn and easy to remember. It should 
introduce as few new technical terms 
as possible, and such technical terms 
as are used should be quite familiar to 
those who are to use the method. 

2. The method should not only not 
introduce new technical terms but 
should by preference introduce no ra- 


dically new concepts. The type of con- 
cept which is presented should be fam- 
iliar to the sort of person who will use 
the method. For designers, this means 
that the method should be easily cor- 
related with the accumulated experi- 
ence of structural engineers. When a 
theoretical investigation departs so ra- 
dically from the concepts with which 
designers have been familiar that the 
designer either has to abandon previ- 
ous concepts completely—throw away 
his accumulated experience—or else 
disregard the theoretical investigation, 
the writer has little doubt that the de- 
signer will wisely cling to his experi- 
ence. 

Thus, it is quite possible to find bend- 
ing moments in one loaded span of a 
continuous frame by finding the equiv- 
alent elastic areas of all members be- 
yond the loaded span and then analyz- 
ing this span by the column analogy. 
But this is a far-fetched concept, 
though the writer could cite cases where 
for purposes of research it has con- 
siderable value; designers do not see 
column analogies in the field, but they 
are accustomed to visualize the effect 
of joint rotations. 

3. One of the most desirable char- 
acteristics of an analytical procedure 
to be used in design is that it shall 
enable us to see the approximate an- 
swer from the beginning. The first 
estimate furnished may be considerably 
in error, but the method should indi- 
cate at once the general order of magni- 
tude of the quantity with which we are 
dealing. It seems very desirable that 
subsequent operations should revise 
rather than reconstruct the original pic- 
ture. 

To take a very simple case, suppose 
we wish to compute stresses, for some 
condition of loading, in a continuous 
truss. A traditional application of 
Maxwell’s procedure would be to re- 
move the center reaction, compute the 
deflection there and then compute the 
value of this reaction to bring the cen- 
ter support back to its original level. 
A procedure often better than this, 
however, is to guess at the center re- 
action as well as we can, then compute 
the deflection and find the additional 
reaction required to bring the supports 
level—the error in our guess. The ad- 
vantage is that our guess, if it is at all 
good—and it can scarcely be very bad 
in this case—tells us at once about 
what stresses we are dealing with; and 
our revision of this guess helps us to 
guess better next time—so that we are 
developing analytical judgment. 

If a student wishes to become fam- 
iliar with the theory of arches, the 
writer thinks that the best way is for 
him to draw by eye pressure lines for 
various conditions of loading that “hug” 
the arch axis as closely as possible; then 
compute the correction to the reac- 
tions. The original guess usually can- 
not be very bad; the corrections are— 
or should be—small; we see at once 
about what the moments are, and after 


a little experience we can draw the 
original pressure line very well ani 
learn to see from the beginning how 
variations in the design are likely t 
affect the result. 

Flexibility is important 

4. Finally, it is desirable—one would 
feel tempted to say that it is necessary, 
if we were not so far from realizing 
it—that the method of analysis shall be 
flexible. This means that it shall with- 
out modification take account of any 
and all variations that occur in the 
material, that the effect of cracks, of 
soft spots and local irregularities may 
be readily estimated. 

In most cases we are very far from 
this ideal at present. No one should 
expect that structural designers will 
adopt theoretical procedures that are 
incapable of even estimating the effect 
of such variations. In many proce- 
dures that have been presented one 
finds the prohibitive limitation that it 
is necessary to modify the structure 
hopelessly to fit the method of analysis, 
and it seems quite impossible to fit even 
approximately the method of analysis 
to the actual structure. 

A series of parallel beams sharing a 
load on the same span cannot work to- 
gether effectively if of slightly differ- 
ent depths—if Hooke’s Law holds! 
Really they are quite effective if the 
difference of depth is not great—we 
must think beyond Hooke’s Law. The 
analysis of slabs of reinforced concrete 
is quite unsatisfactory because we can- 
not conveniently include the effect of 
cracking. Analyses indicate certain dis- 
tributions of reinforcing steel, whereas 
often quite different distributions are 
just about as effective. It may be added 
that no one has pointed this out more 
clearly than has Westergaard. 


Novelty and speed versus simplicity 


It will be noted that among the de- 
sired characteristics enumerated, nov- 
elty is not included. The field of struc- 
tural analysis is one in which new ideas 
have frequently been presented because 
of their apparent novelty alone. Of 
course, if the method differs in no way 
from previous methods, it should not be 
published. But there is nothing new 
to be said in regard to the laws of 
statics and dynamics, or in regard to 
geometry. The facts are very simple, 
and they are true for a very long time. 
New properties may in some cases be 
brought out with regard to materials. 
What is needed at present is a clearer, 
more definite, more flexible restate- 
ment and correlation of fundamental 
procedures. 

Many would emphasize that the meth- 
od should be rapid. This depends on 
how often it is to be used, for what pur- 
pose—routine design or special design 
—it is to be used, and who is to use it. 
Professors and graduate students work- 
ing on theses and other academicians 
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who work in offices seem inclined to 
overestimate the importance of saving a 
few minutes in a design problem which 
comes up once a month or once in a 
professional career. Simplicity is more 
important than speed. 


Type of thought used in analysis 


What type of thought is used in the 
analysis of structures? 

In a certain sense the answer can be 
stated very simply. The structural an- 
alyst attempts to find the stress dis- 
tribution in a given structure under a 
given loading which does three things: 
First, the stresses must satisfy the law 
of statics; they must be in statical (or, 
in certain cases, in dynamical) balance 
throughout the structure. Second, the 
strains produced by the stresses must 
satisfy geometry; they must not pro- 
duce any discontinuity or break in the 
structure unless it is known that such 
discontinuity actually occurs. Finally, 
the relation of stress and strain must be 
in accordance with the known proper- 
ties of the structural material with 
which we are dealing. 

It is to be noted that the first two 
matters are in no way open to argu- 
ment or discussion. Geometrical prin- 
ciples are not a proper subject for test- 
ing, statics is not a proper subject for 
testing. Where the relations, geometri- 
cal and statical, are perfectly clear and 
the properties of the material relating 
the statics to the geometry are perfectly 
definite, testing may have illystrative 
value but can scarcely have value as 
scientific demonstration. Where the 
geometrical and statical relations are 
not perfectly clear, tests may help our 
understanding of the problem, though 
ultimately these relations must be made 
clear by analysis. But where the prop- 
erties of the material are uncertain and 
variable, tests may furnish valuable sta- 
tistical data bearing on the effect of 
chance. 

It is very desirable that the solution 
of a problem in stress analysis be so 
stated that anyone familiar with the 
subject may see whether the forces 
balance throughout the structure and 
whether the deformations are consistent 
with continuity in the structure. Thus, 
a pressure line for a fixed-end arch 
has the virtue that anyone can see, 
at least approximately, whether it fits 
the axis. 


The picture-puzzle analogy 


Omitting for the present any consid- 
eration of variations in the properties 
of the material, we return to the ques- 
tion of how we are to find a solution 
that will satisfy the three conditions: 
(1) that stress must balance, (2) that 
the strain must be continuous, and (3) 
that the relation of the stress to the 
strain must agree with the actual phys- 
ical properties of the material. 

Finding such a solution is very much 


like solving an ordinary picture puzzle. 
To solve such a puzzle: (a) Make the 
pieces fit together—geometry—so that 
(b) the colors harmonize—statics—but 
(c) do this without using parts of dif- 
ferent puzzles, without attributing to 
one material, such as concrete, proper- 
ties that are true only for another ma- 
terial, such as steel. When a picture 
puzzle has been solved, there is no ques- 
tion whether the solution is correct. In 
order to find out whether it is correct, 
one does not ask by what system the 
pieces were put together. 

One of the most powerful methods of 
analysis is, in a sense, no method at 
all—namely, to guess at a solution and 
then see if it satisfies statics and con- 
tinuity. The faculty of guessing at solu- 
tions ts capable of great development. 
One of the chief values of formal an- 
alyses is to aid in its development. 

Sometimes we find a clue to a puz- 
zle from the fact that we have solved 
similar puzzles, and we suspect that the 
gray color represents clouds at the top 
of the picture or that the brown earth 
goes at the bottom. This may mean 
that we suspect that a certain type of 
function may furnish a solution of our 
differential equation. 


Geometrical and energy methods 


We sometimes hear a vague state- 
ment that the methods of analysis based 
on the principle of the conservation of 
energy and usually referred to as 
“methods of work” achieve in some 
way an elegance and precision not char- 
acteristic of methods based immedi- 
ately on geometrical conceptions. Such 
ideas, of course, have no foundation; the 
statement of problems in terms of geom- 
etry and the statement in terms of energy 
are identical statements. 

We need not go here into a general 
discussion of the interrelation of the 
principles of statics, the principles of 
geometry and the principles of energy 
conservation. It may, however, be 
worth while to point out the identity of 
the relations in a simple case. 

Suppose we have a weight suspended 
by two wires of different physical 
characteristics. Statics tells us that the 
whole weight P is taken by the two 
wires, and we can write 


P,+P,=P (1) 


The stretch of each wire is propor- 
tional to the load that it carries, multi- 
plied by a constant representing the 
physical characteristics of the wire. 
Call this constant C. The stretch is 
the same in the two wires, and we 
write 


P,C,=P,C, (2) 


By formal algebra we can now de- 
duce the values of P, and P,, or in a 
less formal way we may see at once 
that the weight P is distributed be- 
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tween the two wires in inverse ratio 
to their C values. 

If in Eq. (2), which is plain geom- 
etry, we substitute P, = P —P, from 
Eq. (1), which is pure statics, we have 
the equation of the condition of mini- 
mum internal work in the system. But 
it does not appear that thereby we have 
achieved any particular elegance, and 
it is clear that we have not added any 
elements not already contained in the 
problem. 


Geometrical methods are clearer 


Geometry is almost certainly the 
more familiar tool of thought to the 
structural engineer. The use of the 
energy relations may, it is true, some- 
times avoid certain difficulties in set- 
ting up the formal statement; but what 
the engineer ultimately wants is a pic- 
ture of the action of the structure, and 
this, at least for problems of statics, 
will be in terms of geometry. 

The writer finds the geometrical pic- 
ture clearer and more convincing even 
in problems in dynamics, but in such 
problems consideration of the energy 
involved has obvious advantages. 





The concluding half of Professor 
Cross’s article will appear next week. 
—Editor. 


ee 


Omaha Water Sales 
for 1934 Reported 


Last year water pumped from the 
Missouri River, filtered and purveyed 
to the 218,000 people in the Metropolitan 
Utilities District of Omaha, Neb., ex- 
ceeded in volume that of any previous 
year. It averaged 29.4 m.g.d. as against 
26.2 m.g.d. in 1933 and 29.0 m.g.d. in 
1930, the previous high. In gallons per 
capita this means 135, of which 84 per 
cent was dispensed through 49,193 
meters of the 52,285 services in the 
District. The average cost per 1,000 
gal. sold, exclusive of sinking fund and 
all other reserves, was 8.7lc. made up 
as follows: pumpage, 3.3lc.; distribu- 
tion 1.lc.; general expenses, 1.74c.; 
bond interest 2.56c.; sinking funds and 
other reseryes brought the cost up to 
14.29c. Operating income was 14.4c. 
per 1,000 gal., and income from all 
sources was 15.88. For the average 
residence the annual cost is $10.75, 
about half what it was prior to acquisi- 
tion of the plant from the Omaha Water 
Co. in 1912. Exclusive of depreciation, 
estimated at $2,900,000, the present book 
value of the plant is $12,600,000 against 
which there are liabilities of $5,000,000, 
mostly in 44 per cent bonds due six 
years hence. 

No construction work of magnitude 
was carried on during 1934 aside from 
34,000 ft. of mains. Theodore A. Leisen 
is general manager. 
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Colorado River Desilting 


At Imperial Dam 


Removal of 60,000 tons of silt per day by circular scrapers will save $1,000,000 
annually in cleaning charges on All-American Canal—Design based on exten- 
sive silt subsidence research and on model studies of various dam structures. 


Colorado River water into the All- 

American Canal, the Imperial diver- 
sion dam involves far more than ordi- 
nary irrigation headgate structures. 
Most important and novel of the new 
elements are the desilting basins, 
equipped with circular scraper mech- 
anisms designed to remove a large part 
of the 60,000 tons of silt per day which 
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estimates indicate would otherwise be 
carried into the canal and entail a yearly 
cost possibly in excess of $1,000,000 to 
remove. 

Silt occurrence, subsidence and re- 
moval have been the subjects of an enor- 
mous amount of research. Every struc- 
ture of the dam and headworks has been 
modeled and studied individually, and 
finally a 1:40 model of the dam and 14 
miles of river were tested at Montrose, 
Colo. In consequence these works repre- 
sent one of the most scientifically de- 
signed hydraulic structures in the coun- 
try. 

Aside from piers and abutments, 
which are founded on concrete piles, 
jetted and driven 45 ft. into the fine 
compacted sand, the main dam, 31 ft. 


Diversion Dam 





imperial 





A 


Teeny 


FIG. 1—WATER WILL BE CLARIFIED at the Imperial diversion dam, 250 miles 
south of Boulder Dam, before it flows to the irrigation district served by the 
All-American and Coachella Branch canals. 





FIG. 2—AT IMPERIAL DIVERSION DAM site the low river banks are of rhyolite rock. 


high, is a hollow structure of floating 
type with the concrete sections 79 it. 
long, flexibly connected, to care for 
small subsequent settlements. Along the 
center line of the dam are four essential 
structures. Starting on the California 
side are four 75-ft. roller gates, letting 
water into as many channels leading to 
the desilting basins; next a sluiceway 
with twelve radial gates that is ex- 
pected to take all the normal surplus 
water and provide a medium to carry 
away the removed silt; then a 1,200-ft. 
ogee hollow concrete overflow section 
with an elaborate underdrainage system 
and upstream and downstream concrete 
aprons, the downstream one 8 ft. thick 
on which the hydraulic jump is to be 
formed; and finally a radial-gate sec- 
tion on the Arizona side for headworks 
for the proposed Gila Valley canal if, 
as and when built. This latter section 
will constitute the diversion channel 
during Construction. 

The dam is located 17 miles above 
Yuma, Ariz., and 44 miles above the 
present Laguna Dam, which diverts 
2,000 sec.-ft. of water into the canal 
leading to the Yuma Valley irrigated 
area. Silt has been removed at Laguna 
rather successfully by intermittent op- 
eration of gates in a sluiceway at the 
end of a long skimming weir. Imme- 
diately below Yuma, near the Mexican 
border, is the Imperial Canal headgate 
or Rockwood heading, with no adequate 
desilting arrangements. Silt deposited 
in the canal and laterals of the Imperial 
Irrigation District costs annually $800,- 
000 for removal, which is the principal 
economic reason for the elaborate re- 
search and the decision to build desilt- 
ing works at the head of the All-Amer- 
ican Canal. 


Features of the silt problem 


Contrary to layman belief, Boulder 
and Parker reservoirs for many years 
will have little effect on the larger-sized 
(larger than 300-mesh) silt content of 
the river at Imperial Dam. The dams 
forming these reservoirs are respec- 
tively 300 and 150 miles upstream, and 
although they produce clear water, the 
pickup from the bed of the river soon 
loads the stream to capacity. Elaborate 
investigations have indicated that the 
quantity carried in suspension is prac- 
tically proportional to the discharge. 
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Of the material smaller than 300- 
mesh, which is found in the river 
banks and brought in by cloudburst 
flow from tributaries (many of them dry 
streams) and Bill Williams River, the 
amount is variable and not proportional 
to the discharge. Further, this fine ma- 
terial will not settle in short detention 
periods or deposit in the canals to any 
appreciable extent but will pass on to 
the laterals and the irrigated land. The 
works then are and can be concerned 
only with the material larger than 300- 
mesh. Total silt content of the river 
has been observed for more than 20 
years, but for the last 2 or 3 years close 
research has been made on the distribu- 
tion and amounts of the different sizes. 

Since the Boulder Dam gates were 
closed, intensive study of silt content, 
riverbed erosion and profile of bed and 
water surface has been carried on in a 
12-mile stretch below the dam. The 
diversion conduits soon began to pass 
clear water, but erosion of the riverbed 
began immediately below, and appre- 
ciable reduction in the profile grades be- 
low Boulder Dam is already apparent 
(see chart Fig. 4.) Enough of trans- 
portable material still exists in the river- 
bed, as well as in the banks subject to 
side wash, to furnish this silt load for 
many decades. As the profile flattens 
the erosion will extent progressively 
fartlLer downstream. It is therefore ex- 
pected that silt will be removed from 
the riverbed and banks below Boulder 
and Parker dams and be deposited in 
the reservoirs downstream. The Parker 
reservoir has sufficient capacity to hold 
all the silt that will come in for a 
great many years, but the reservoir be- 
hind Imperial Dam will soon fill up. The 
silt entering the All-American Canal is 
expected to increase to a maximum and 
then slowly decrease as the river up- 
stream is stabilized. 


Reasons for desilting 


No appreciable reduction of the 
coarser material has taken place in 
samples tested at Imperial but, as ex- 
pected, some reduction has taken place 
in the amount of the finer material. The 
amount of material entering the All- 
American Canal headgates will be in- 
fluenced by the gradual filling of the 
Imperial reservoir and the building up 
of the riverbed. 

If no desilting takes place at the head- 
works, deposition will occur in the 
canals, especially in the early years, 
when the normal velocities of 3.75 ft. 
per sec. will be reduced to 2 ft. or lower. 
High velocities might be used in the 
canal, but loss of power revenue would 
result at Pilot Knob and other power 
plants and the silt would be carried onto 
the lands. 

Transport along the river of the silt 
removed from the desilting basins is by 
surplus water through the sluiceway. 
Some 6,000 sec.-ft. is the quantity esti- 
mated as necessary, and this is calcu- 
lated to be available for many years. 


While these and other figures cannot be 
checked closely, the best judgment of 
many hydraulic experts indicates a tre- 
mendous silt load, which if not removed 
will give rise to difficulties and costs 
many times more than the annual charge 
for removal. 

In accordance with the specifications 
for the purchase of the mechanical de- 
silting equipment, basic designs were 
made on the following assumptions: The 
flow is 12,000 sec.-ft., or four-fifths of 
the future 15,000 sec.-ft. The 12,000 
sec.-ft. contains 60,000 tons of silt 
coarser than 300-mesh, but for maxi- 
mum load 50 per cent was added, mak- 
ing the total 90,000 tons. This amount 
is expected to reduce to 20,000 tons, be- 
ing about an 80 per cent reduction of 
the maximum load. Ordinarily with a 
60,000-ton content the influent will be a 
0.2 per cent “solution,” the effluent in 
the canal 0.04 per cent and the “sludge” 
10 per cent. The 12,000 tons in the 
canal water will be the finest portion. 

The maximum velocity in the desilt- 
ing basins is 0.24 ft. per sec. and the 
efficiency of desilting has been calcu- 
lated from formulas developed by the 
bureau engineers and based on _ the 
classic paper by Allen Hazen (7rans- 
actions, A.S.C.E., Vol. 53, 1904, p. 45). 
The detention period is 14 min., and 
the depth of basin 12} ft. sloping to 
14 ft. at the central draw-off wells of 
the scraper mechanisms. 


Numerous researches and calculations 
were made of the power required to 
move the silt. Tests indicated that it re- 
quires 1 lb. pressure to push sidewise 


1 Ib. of silt (dry weight). Calculated 
power requirements were checked by 
models and resulted in calls for 74-hp. 
motors on 125-ft. machines for the first 
row of clarifiers handling the heavier 
silt near the inlets and 3-hp. motors for 
the second row. The assigned rate of 
deposition was as noted in Fig. 5. 


Operation of desilting basins 


The desilting works consist of six 
269x769-ft. settling basins set at an 
angle of 60 deg. with the influent chan- 
nels, to permit arranging the 125-ft. 
circular scrapers to give minimum inter- 
spaces. Each basin has a rated capacity 
of 2,000 sec.-ft. Provision is made for 
another pair of basins, to bring the total 
capacity to 16,000 sec.-ft. Pairs of basins 
are fed by an influent channel of di- 
minishing cross-section located between 
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basins; the water enters the basins 
through vertical slots of special design 
and travels the short way across the 
basins to overflow weirs into effluent 
channels leading to the All-American 
Canal. The effluent channels may also 
be operated as bypasses around the 
basins. Together with the influent chan 
nels they are controlled at their up- 
stream ends by radial gates. 

Deposited silt will be removed by 72 
rotary scrapers specially designed for 
handling this type of load. Curved 
blades attached to two opposed arms 
supported on a central concrete pedestal 
scrape the silt in windrows successively 
to a circular trench, from which it is 
flushed to a system of sludge-disposal 
pipes and thence into the sluiceway chan- 
nel. V-shaped plows fitting into the cir- 
cular trench bring the sludge to the four 
effluent pipes that rise in the central 


FIG. 3—CLARIFIER MECHANISM, one of 72, 
to be installed at Imperial desilting works. 












well to an adjustable sleeve weir to con- 
trol the amount of discharge. 

Sludge pipes are of manganese steel, 
on which no undue erosion is expected 
to occur under the 6-ft. velocity of the 
10 per cent concentration. Rubber-lined 
pipes were considered, but the cost ap- 
peared prohibitive. 

All bearings were required to be out 
of the water to avoid wear by the silt. 
The supporting cage for the scraper 
arms is supported on a ball-bearing ring 
10 ft. in diameter with 14-in. balls. The 
motors, which operate at 1,800 r.p.m., 
are centrally located over a speed re- 
ducer and train of alloy steel gears to 
drive the arms at 1/13 r.pm. The 
peripheral speed is 30 ft. per min. 

A special feature of the design per- 
mits the scraper arms, which are of 
structural-steel triangular frame, to rise 
when the load becomes excessive due 
to any cause such as stoppage or to 
material sliding in from the interspaces. 
The arm is hinged at the connection to 
the cage on the ends of the diagonal 
member, the third end resting in a 
slotted adjustable stop. Thus when a 
certain load is reached, the outer end of 
the arm carrying the scrapers rises in a 
backward and upward direction. 




























fc 


ENGINEERING News-Recorpb, Octoser 17, 1935 


—— "Ta BB- (before mint RUF odisch discharge 
oot ‘Mar It 1010 cfs 
Lt £ yMay 28 - 44620 cfs. 
| July 1 14900 cfs 


= Water gg Leo 


Profiles 





6 7 8 
Approximate Miles Below Dam 


FIG. 4—EROSION in the Colorado River below Boulder Dam is shown by the 
changing riverbed profile after closure of gates on Jan. 31. 
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FIG. 5—SILT ANALYSES and deposition curves for Imperial desilting basins indicate © 
the distribution of the silt load in the basins at various distances from the influent. 


Foundations for the scraper mech- 
anisms are circular concrete pedestals, 
but there is no floor in the basins other- 
wise, the silt building up to the scrapers. 
A portion of the excavation for the 
tanks will be in rock, and it is planned to 
use this rock for riprap. 


Roller gates for flow control 


Controlling the water entering the in- 
fluent channel leading to the desilting 
basins are four 75-ft. rolling lift gates, 
14 ft. in diameter and 23 ft. high to the 
top of the flash weir. The normal flow 
through one gate is 4,000 sec.-ft. Mod- 
ernistic houses surmounting the piers of 
a pair of gates enclose the lifting mech- 
anisms. Each gate supplies a pair of 
basins, channels downstream being sepa- 
rated by a row of wood sheetpile division 
walls. Velocity at 4,000-sec.-ft. flow 
in these channels is 6 f.p.s., and between 
the basins is 7 f.p.s. 





A control house wil be centrally 
located on a hill top near the west abut- 
ment. Here will be housed electric con- 
trol of all gates, scrapers and other 
mechanisms and a_ switchboard for 
alarms and signals. 


Arizona headgates 


Headgates for the future Gila Valley 
canal are located at the east end of the 
overflow portion of the dam and consist 
of three groups of three radial gates, 
each 35 ft. long by 15 ft. high. Nothing 
below the gates will be installed now, 
but the openings will be used during 
construction as channels for river diver- 
sion. A settling-basin type of de- 
silter is proposed, but final selection of 
type will await experience with me- 
chanical scrapers. The latter use 4-ft. 
head, and all of the 6,000 ft. of diverted 
Gila Valley water will be pumped so 
that requirement may preclude the use 


of mechanical desilters. The ba. 
method requires but a few inches hea 


Sluiceway for surplus water 


Twelve radial gates, 16 ft. long a; 
7 ft. high, will control the entrance 
water into the sluiceway into which 
discharged the “sludge” from desilti: 
basins. It is contemplated that all or: 
nary surplus water will be disposed 
here, and only on rare occasions will : 
overflow section of the dam be need 
The capacity is 24,000 sec.-ft. conce) 
trated in a confined channel plann 
ultimately to extend 44 miles to the « 
trance of the Laguna sluiceway. 
present it will terminate at the low 
end of the desilting basins. 

It is not expected that the flow :, 
Imperial Dam will exceed 50,000 sec.-i 
normally, and with a factor of 3 th. 
gives 150,000 sec.-ft. as the maximu 
to be cared for. With 24,000 sec.-i: 
through the sluiceway, 15,000 divert: 
to the All-American Canal and 6,000 : 
the Gila Valley, some 45,000 sec.-ft. j- 
provided for, leaving the overflow cre~: 
to take care of 105,000 sec.-ft. 


Weir section 


Design of the overflow crest section 
of the dam consists of 1,200 ft. of a hol- 
low reinforced-concrete dam built in 
79-ft. monolithic sections, articulate: 
and water-sealed with a special type oi 
rubber seal to permit slight settlement 
since the foundation is sand finer than 
4 in. with rock some 200 ft. down. Thi 
crest is 26 ft. above the present river- 
bed. The foundation will be prepare: 
by rolling. Maximum pressures will !» 
4,000 Ib. per square foot. Each base sla!) 
will be surmounted by four buttresses 
on 20-ft. centers, and a portion of th 
space between buttresses will be filled in 
with sand to provide additional weight 
against uplift. 

Downstream for 70 ft. is an apron 
8 ft. thick provided with two sets oi 
dentated sills to facilitate the formation 
of the hydraulic jump, all of which will 
occur on the concrete apron. The firs! 
series of sills has the vertical face down 
stream, while the second set of sills at 
the end of the concrete has faces alter- 
nating up and downstream. Below th: 
concrete is a 150-ft. section of place: 
rock and riprap. At the end of the con 
crete is a row of 32-ft. steel sheetpiling t 
minimize seepage and possible erosion 
Action of this apron and sills has bee: 
carefully studied in many models. Up 
stream is a 170-ft. section of apron un- 
der which are two rows of 24-ft. woo: 


sheetpiling, and near the upstream toc 


of the dam there is a row of 40-ft. stee! 
sheetpiling to prevent piping. 


Underdrains provided 


To reduce uplift and prevent blowout- 
inverted filter drains are placed unde! 
every part of the dam and gate struc 
tures. These lead to pipes in the weit 
section coming up 10 ft. above the base 
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FIG. 7—DESILTING BASIN details showing novel design of the influent channel. 


of the dam and connecting to ejector 
pipes for dewatering. Work on models 
is under way to determine the best form 
of filler around the drains to prevent 
the entrance of silt. Under abutments 
and all other portions of the structures 
supporting gates or other mechanisms 
are 45-ft. reinforced-concrete piles 
jetted and driven down. These piles 
are anchored into the concrete above 
by cutting back the concrete of the pile 
head and exposing the reinforcing bars. 
They are battered in two directions and 
provide for shear as well as pressure. 
Tests have been made to determine safe 
working loads for compression and ten- 
sion into which most of the shear will 
be translated by reason of the battering 
and anchoring. 


Equipment contracts 


Low bidder on the roller gates was 
the Dravo Contracting Company, Pitts- 
burgh, and award has been made for 


the 72 rotary scraper equipments to the 
Dorr Company, Inc., New York City. 

The Imperial Dam and desilting works 
are financed under the $4,800,000,000 
Relief Act but were authorized under 
the Boulder Canyon Act. Design and 
construction are being handled by the 
U. S. Bureau of Reclamation of the 
Department of Interior, Harold L. 
Ickes, secretary. Dr. Elwood Mead is 
commissioner of the Bureau, R. F. 
Walter chief engineer, S. O. Harper 
assistant chief engineer, and J. L. Sav- 
age chief designing engineer. Model 
testing has been under the supervision 
of E. W. Lane, research engineer. De- 
sign has been handled in the canal sec- 
tion of the Denver office, H. R. Mc- 
Birney head, and C. P. Vetter in 
charge of diversion dam design. R. B. 
Williams is construction engineer for 
the All-American Canal system of which 
the headworks is a part. 

The board of consulting engineers for 


Through Overflow Weir 


FIG. 6—IMPERIAL DAM with mechanical 

circular scraper type of desilting works also 

includes headgate, sluiceway and overflow 

structures. Sections through various struc- 

tures show interesting details of hollow dam 

with sand fill and underdrain system with 
ejectors. 


the Bureau, Louis C. Hill, Charles P. 
Berkey and W. F. Durand, has re- 
viewed and advised on the tests, re- 
searches and designs, finally approving 
the designs at a meeting in Washington 
July 22-24. The late D. C. Henny was 
a valued member of this board up to the 
time of his death. 


——@——— 


Bridge Ruling Reversed 


The decisions of the Dominion Ex- 
chequer Court and the Quebec Admirality 
Court (the latter reported in ENR, Jan. 
25, 1934), ordering the owners of the 
steamer “Philip T. Dodge” to pay up to 
$35,059 for damages to a swing bridge 
across the entrance to the York River in 
Gaspe Basin, P. Que., during the con- 
struction of the bridge in 1932, were re- 
versed on July 30, in London, England, 
by the Judicial Committee of the Privy 
Council, the highest legal tribunal of the 
British Empire. The appeal from the 
decision of the courts was allowed with 
costs, by the Privy Council, except in so 
far as issues raised in connection with 
the allegation that the bridge was wrong- 
fully constructed. The decision is of 
special interest in view of the strong local 
feeling against the bridge. 
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Research Notes 


Current Studies at lowa State College 


By W. J. Schlick 


Drainage Engineer, Engineering Experiment 
Station, lowa State College, Ames, lowa 


NGINEERING research at Iowa 
E; State College is conducted primarily 

on the project basis through the 
Iowa Engineering Experiment Station, 
though the contributions from personal 
studies by staff members and graduate- 
credit studies are noteworthy. The se- 
lection of problems has always been 
dictated largely by the interests of the 
staff, within the limitations of funds and 
time and with special attention to prob- 
lems of particular interest to Iowa. The 
following presentation of civil engi- 
neering studies makes no mention of 
valuable researches in other fields, nor 
does it attempt to give detailed state- 
ments of all the problems mentioned 
or to give personal credit to the men 
who are directing and conducting the 
work. 


Underground conduits 


The most extensive research of inter- 
est to civil engineers is that started in 
1907 by Dean Anson Marston (now 
Senior Dean of Engineering) on the 
loads on sewers and drains and the 
strengths that they would develop with 
the laying methods commonly used. This 
work has been expanded to cover prac- 
tically the whole field of the rational 
structural design of rigid pipe conduits 
in ditches and under embankments; the 
calculation of the loads, due to both fill 
materials and surface loads, upon all 
types of conduits; and some portions of 
the problem of the strengths of flexible 
conduits. The current activity in this 
field touches many phases of the general 
problem. 

Work is now under way on the prepa- 
ration of a complete presentation of the 
theories and ratios for rigid pipes in 
ditches, and of the supporting experi- 
mental data. Also, the theories for the 
loads due to fill materials on projecting 
conduits are being reviewed and ex- 
tended, and working values of the 
various constants determined, on the 
basis of experimental data and examina- 
tions of actual field structures. Many 
of these data were collected in coopera- 
tion with the U. S. Bureau of Public 
Roads. 

Three similarly constructed culverts 
(reinforced concrete, cast iron and cor- 
rugated metal pipe, all of 42-in. size) 
loaded by a 15-ft. loam fill have been 
under observation since 1927. These 
long-time records show that the loads 
are fluctuating without material change 
in the peak loads, but that the vertical 
diameters of the pipes are decreasing 





MODEL illustrating the settlements in a fill 
over a culvert. 





INSTRUMENT PANEL in the gas-electric 

drive car being used to determine in- 

fluence of the roadway surface on power 
requirements. 


gradually. The load, deformation and 
intensity and distribution of peripheral 
pressures are being measured for an- 
other corrugated metal culvert under a 
16-ft. gravel fill. These records and 
those for the corrugated metal pipe 
above will be utilized in an attempt to 
develop a rational method for the struc- 
tural design of flexible pipe culverts. 
The strengths of cast-iron water pipe, 
6 to 48 in. in diameter, with different 


laying conditions and internal wat + 
pressures, are being determined as , 
part of a larger study being made join: 

by the Illinois Engineering Experim: 

Station and this station for the Ame: - 
can Standards Association committee 
specifications for cast-iron pipe. Th: ¢ 
data furnish the basis for an empiric «| 
relationship for the combination of t!: 
flexural stress due to external load a: (| 
the tensile stress due to internal pr: .- 
sure, and will make possible a more | 

tional method for the structural desi 
or selection of cast-iron water mains 


Highway transportation 


The researches in the general field 
highway transportation were started 
1919 when Dean T. R. Agg (then pi 
fessor of highway engineering) initiate: 
studies of the operating characteristic. 
of motor vehicles and roadway surfac: 
As the work has been expanded to oth: 
phases of the general problem, chang: 
in- highway standards and in automoti\ 
vehicles and tires have necessitated «| 
most continual checking and extensio: 
of the various ratios and costs. 

Safety in automobile travel is the o! 
jective of a current study in which th: 
braking requirements and the safety re- 
quirements on curves are determine: 
and correlated with the coefficients oi 
friction for tires of different sizes, type- 
and treads on all of the common type- 
of surface under a_ wide range oi 
weather conditions. 

The costs of operating motor vehicles 
are being obtained in three studies. One 
series of determinations with six pa: 
senger cars and two trucks shows that 
there is a marked decrease in the mile- 
per gallon of gasoline as the speed is 
increased above 25 miles per hour; an‘! 
that the fuel consumption is greater on 
ascending-descending grades, the differ- 
ence being more pronounced for pas- 
senger cars when the grades are steepe: 
than 6 per cent and with trucks on 
grades steeper than 3 per cent. The in 
fluence of the roadway surface upon th: 
power required is being studied with 


gas-electric drive car traveling over 4 


wide variety of surfaces, especially 01 
the newer types. Measurements of th: 
power delivered to the driving motor, oi 
the speed, the wind velocity and the gaso 
line consumed give a complete pictur 
of the power requirements under differ 
ent conditions. An extensive study 0! 
the actual costs of operating moto 
vehicles, as influenced by roadway) 
grades and climate, is being undertake: 
in cooperation with the National Asso 
ciation of Rural Letter Carriers. 

A study of pavement life, in whic! 
actual construction and retirement rec 
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DETERMINING the supporting strength of a section of 48-in. pipe on an earth 
bed, with tamped backfill and with internal water pressure. 
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Special gaskets are 


used between the bulkhead plates and the test section, to minimize the restraint 
against deformation. 





MODEL TRUSS used in a study of the torsional actions of space structures under 
eccentric loads. 


ords will be analyzed by valuation 
methods, is under way in cooperation 
with the Bureau of Public Roads. Re- 
sults are now available for Wayne 
County, Mich., Buffalo, N. Y., and Des 
Moines, Iowa; those for the state sys- 
tems in Michigan and Massachusetts 
will be completed soon. 


Structural engineering 


The current researches that may be 
grouped under this general heading 
cover a wide variety of problems. 

Analyses to date of the experimental 
lata for the actions, under vertical and 
horizontal loads, of a building frame, in 
vhich split I-beam sections are sub- 
tituted for the usual connection angles, 
ndicate that such connections may be 
considered as essentially rigid. In an- 
ther study a model (1:20 scale) of a 


single-track, through-truss railway 
bridge of 150-ft. span is proving satis- 
factory for study of the torsional actions 
of such structures. Measured deflections 
of the model under eccentric, vertical 
loads are in close agreement with those 
calculated for a space structure. 

Short. sections of full-scale rein- 
forced-concrete box culverts are now 
being tested as the first part of a study 
intended to develop a laboratory method 
for determining the supporting strength 
of such structures and to correlate that 
strength with design strength and field 
supporting strength. The distributions 
and intensities of the lateral pressures 
against retaining walls, due to a con- 
centrated load on the surface of the 
fill, have been measured for several 
standard wall sections, permitting the de- 
velopment of empirical formulas. 


st 
_ 
v4 


The strengths and actions of pave- 
ment slabs are being studied with large- 
scale slabs on earth founda- 
tions, with model slabs of plaster and 
steel, and in a more general mathemati- 
cal investigation of the effects of mov 
ing loads on slabs on elastic foundations 
Measurements of the strains due to 
corner loads in the first of the concret 
slabs on a clay subgrade show the dis- 
tribution of the stress in the top face 
over the whole corner region. The lo- 
cation and distributton of the highest 
stresses indicates an hypothesis some 
what different from that previously 
used. The model study using plastet 
slabs on an elastic (rubber) foundation 
shows typical corner and edge failures 
but has not progressed far enough to 
warrant other conclusions. 

The results for a number of large- 
scale, simply supported, reinforced-con- 
crete floor slabs with concentrated load- 
ing show the distribution of the shear 
and have permitted the development of 
an empirical formula for its lateral dis- 
tribution. This study is utilizing the 
results of a mathematical study of the 
general problem of slabs of various 
thicknesses, freely supported at all 
and subjected to concentrated 


concrete 


edges, 


loads. 
Engineering materials 


The current researches in this field, 
like those in structural engineering, re- 


late to a variety of problems and 
materials. 
A project (cooperative with the 


Highway Research Board) on the use 
of high elastic limit steels for concrete 
reinforcement includes studies of rela- 
tive economies in the use of such Steels 
and of various other factors. An inter- 
esting tentative indication is that rela- 
tively high sustained loads do not neces- 
sarily result in corresponding increases 
in the widths of the cracks in the ten- 
sile face of the member. It appears that 
the steel has relatively little tendency 
to flow and that the yielding must, 
therefore, occur largely in the com- 
pressive concrete. 

An investigation of the effectiveness 
and permanence of pigments for color- 
ing concrete indicates that fading oc- 
curs with most of them and that some 
pigments are injurious to the concrete. 
A photographic method is employed for 
definite measurement of color value and 
intensity. A comparison of 2-in. cubes, 
2x4-in. and 3x6-in. cylinders and 2x2x4 
in. prisms as portland cement mortar 
compressive specimens indicates that the 
prisms give strengths slightly above 
those of the cylinders and below those 
of the cubes. The prisms have the ad- 
vantages of being cast on the side with 
plane ends, like the cubes, and ef having 
sufficient length for the measurement of 
strains, as do the cylinders. 

A study of the permeability of con- 
crete has resulted in the development of 
a workable method of test and appears 
to indicate that impermeability is pro- 
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PERMEABILITY of concrete being deter- 

mined from the rate at which water under 

controlled pressure passes through disk 
specimens. 


portional to strength, whether this varia- 
tion is due to the character of the ce- 
ment, the water-cement ratio or the 
curing. 

A study is just being completed in 
which the strengths and elastic proper- 
ties of small cast-iron specimens, cut 
from plates of three thicknesses and of 
four grades of iron, were determined. 
The results should show the relation- 
ships between the physical properties of 
these irons and furnish a basis for a 
more detailed study of the action and 
strength of cast iron under combined 
tensile and flexural Other 
materials studies include two types of 
reinforced clay-block floor slabs and an 
investigation of the interrelationship 
between the physical properties of build- 
ing stones. 


stresses. 


Sanitary engineering 


Iowa has had her share of the diff- 
culties arising from the use of natural 
streams for the disposal of sanitary and 
industrial wastes, and as a result much 
of the sanitary engineering research has 
dealt with the treatment of such wastes. 
The current work is conducted partly 
by, and in cooperation with, the Agri- 
cultural By-Products Laboratory of the 
U. S. Department of Agriculture. The 
studies of this latter agency have dealt 
primarily with the utilization of the 
wastes, though generally utilization is 
accompanied by increased stability of 
the final wastes. 

An investigation, in cooperation with 
an lowa meat-packing plant, of the treat- 
ment of packing-house wastes has re- 
sulted in the construction of a plant that 
utilizes a washable primary filter and a 
coarse-grained final filter. This plant 
is accomplishing a reduction of 90 per 
cent in the oxygen demand of a waste 
having an original B.O.D. of 800 to 
2,000. A study of chemical precipitation 


APPARATUS USED for testing cast-iron specimens under combined tension and flexure. 


and biologic treatment of vegetable-can- 
nery wastes is showing the limitations 
of seeding filters for plants having a 
short season, the degrees of purification 
possible in the different steps of the 
treatment and the factors controlling the 
digestion of the precipitated solids. <A 
research into the possible utilization of 
the steep water from corn-sugar_ re- 
fineries indicates that it is a possible 
source of nitrogen for the fermentation 
of alcohols from waste sugars, leaving 
a nearly stable final waste. The fourth 
of the studies with industrial wastes in- 
dicates that the introduction of packing- 
plant sludge into fermenting masses of 
agriculture byproducts speeds up the rate 
of fermentation and the volume of gas 
so as to offer possibilities for small- 
community gas supplies, leaving a 
fairly stable effluent and a sludge that 
is valuable as a fertilizer. 

A study of the fundamental principles 
underlying the biologic activities of 
trickling filters, as affected by rate of 
application and concentration of waste, 
aeration and temperature, is being 
started. The results of other studies, 
cooperative with the city of Ames, are 
showing the relative efficiencies of 
quartzite, corn cobs and two types of 
ceramic products as filter media and the 
conditions permitting the most efficient 
use of each. A few trials with a process 
developed in Germany indicates that 
lowa peats are satisfactory filter media 
for private-home treatment plants. 

A water-treatment study indicates 
that satisfactory and economical defer- 
rization of underground and _ surface- 
water supplies may be accomplished 
under pressure by the proper introduc- 
tion of air to oxidize the iron and sweep 
out the carbon dioxide. 


Soil-erosion control 


There are three current researches in 
the general field of soil-erosion control: 





Pe 





THREE SIZES of burned-clay spheres for 

use in the study of the fundamental prin- 

ciples underlying the biologic activities of 
trickling filters. 


(1) A study of the costs and efficiencies 
of the types of gully-control structure- 
built in Iowa by the CCC camps tends 
to show the most suitable and economi 
cal structure for each location.. (2) 
Methods and costs of terrace construc- 
tion on slopes up to 12 per cent are being 
studied in a new project utilizing 
FERA labor. It is expected that this 
study will show the costs of construc- 
tion and maintenance of all types oi 
terraces. A new terracing machine has 
been developed and indicates that the 
construction time per mile of terrace 
can be reduced from about 20 hr. with 
an ordinary blade grader and tractor to 
about 7.5 hr. with the new machine. (3 
A study is under way of the applicabilit 
and efficiency of a new basin-forming 
lister (forming basins about 8 in. deep. 
3 ft. wide and 6 to 8 ft. long) for u- 
in orchard and pasture lands that ar 
too steep for terracing and cultivatio: 





Engineering valuation 


Since about 1921 the station has h: 
in progress studies relating to variou- 
methods of determining average life an‘ 
probable life of many types of utility 
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and industrial property units. Statistical 
methods are being used by which survivor 
curves are constructed in much the same 
manner that life insurance companies 
construct human mortality curves. 

fhree general studies are being de- 
veloped: (1) a summary of more than 


175 property groups and corresponding 
curves from which eighteen typical sur- 
vivor curves have been developed. The 
type curves are being used to determine 
average life from stub-survivor curves or 
curves that are uncompleted 
some units of the group are yet in serv- 


because 


545 


ice; (2) a study of the condition per 
cent of physical property groups and 
individual units based upon the pres 
ent worth method of determining value ; 
and (3) method of depreciation account 
ing for results of the survivor curve and 
condition per cent studies. 


LARGEST CANTILEVER BRIDGE IN THE UNITED STATES TAKES SHAPE AT SAN FRANCISCO 


fol De 
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RACTICALLY UNHERALDED and un- 
Prrre in comparison with the twin sus- 

pension bridges of the West Bay Crossing 
of the San Francisco-Oakland Bridge, the 
cantilever bridge in the East Bay Crossing is 
rapidly taking shape. Quite in its own right, 
regardless of its place as a unit in what is 
probably the greatest bridging operation in 
history, the East Bay cantilever is a note- 
worthy structure. 
@ Its main span of 1,400 ft. will make it the 
longest cantilever bridge in the United States, 
200 ft. longer than the Longview highway 
bridge over the Columbia River. Its steel 
tonnage of 20,900 will make it the heaviest 
U. S. cantilever. Its deck, accommodating six 
lanes of vehicles on an upper level and three 
lanes of vehicles and two rapid-transit tracks 
on a lower lever, will give it a greater weight 
capacity than any cantilever in the United 
States amd a greater transportation capacity 
than the only two cantilever bridges that ex- 
ceed it in size—the , Quebec Bridge in Canada 
and the Forth Bridge in Scotland. 
@ The general view above shows the East 


re nb 


Bay cantilever in its present stage of con- 
struction with the west 500-ft. anchor span 
adjacent to Yerba Buena Island and the west 
cantilever arm of the main span complete. 
Preparations are being made to start erection 
at the east anchor span in the near future. 
The view at the lower left shows the false- 
work used to erect the west anchor arm, 
while the one at the upper right is a close-up 
of the pinning operation at the junction of 
the bottom chord of this anchor arm and the 
steel bent on the main pier; a 24-in. pin is 
being driven by a ram suspended from a der- 
tick line. The bridge is being erected by guy 
derricks and, partly as a result of their light 
weight, cantilever erection will be carried 
through the suspended span to closure at the 
center; on such other large cantilever bridges 
as Carquinez Straits in California, Quebec and 
Forth the suspended spans have been floated 
into position and hoisted into place. 

@ In view of the place of the East Bay canti- 
lever as the largest in the United States and 
the third largest in the world, comparisons 
with the Quebec and Forth bridges are natural. 


Span lengths of the East Bay, Forth and 
Quebec bridges are respectively 1,400, 1,700 
and 1,800 ft.; steel tommages are 20,900, 
30,000 (for a comparable portion) and 62,900; 
widths c. to c. of trusses are 66, 34 to 120 
(widest at the piers), and 88 ft.; clearances 
above water are 185, 150 and 150 ft. With 
respect to materials used, the comparison is 
unusually interesting, emphasizing the grow- 
ing use of alloy steels. The Forth Bridge 
of 1890 used what would now be commonly 
known as a medium or possibly a hard carbon 
steel. In the Quebec Bridge 27 per cent is 
nickel steel and 73 per cent carbon steel. In 
the East Bay cantilever, 16 per cent is nickel 
steel, 40 per cent silicon steel, and 34 per 
cent carbon steel; the remaining 10 per cent 
is composed of heat-treated eyebars. 

@ The Columbia Steel Cc. has the general 
contract for the superstructure of the East 
Bay cantilever. The steel is being furnished 
and erected by the American Bridge Co. For 
the Bridge Authority, C. H. Purcell is chief 
engineer, Chas. E. Andrew, bridge engineer, 
and Glenn B. Woodruff, engineer of design. 
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Engineering in Foreign Countries 


Accounts taken from the foreign-language periodicals of 
important activities in engineering research, design and 
construction being carried on beyond the United States 


F [ 40 GIVE the readers of Engineer- 
ing News-Record quick glimpses of 
engineering activities beyond the 

United States, these short abstracts of 
articles and papers published in lan- 
guages other than English are presented 
monthly. In these abstracts no attempt 
is made at a compendium of foreign- 
language articles, but selection is made 
from articles that emphasize some pro- 
cedure or invention in engineering prac- 
tice that has general interest or useful- 
ness. 

Previous groups of these abstracts 
from foreign periodicals have been pub- 
lished in Engineering News-Record of 
Jan. 31, Feb. 21, March 28, April 25, 
May 30, July 4, July 25 and Sept. 5, 
1935. 


Vagaries of the 
Leaning Tower of Pisa 


According to G. Girometti, writing in 
Annali dei Lavori Pubblici of February, 
1935, persistent rumors on the pre- 
carious condition of the famous Leaning 
Tower of Pisa have induced the govern- 
ment of Italy to make a study of its 
alleged instability. 

Records dating back to 1911 have 
shown the eccentricity of the tower to 
be increasing at the rate of about one 
millimeter (0.04 in.) per annum, which 
for a tower rising about 177 ft. amounts 
to some 4 sec. of arc. Since 1932 the 
foundation of the tower has been im- 
proved by drainage, waterproofing and 
grouting. More than 1,000 tons of high- 
strength cement were injected, in the 
form of grout, through 361 diamond- 
drill holes, about 2 in. in diameter, total- 
ing 4,600 lin.ft. 

Instruments of the highest precision, 
levels, seismographs and a special pendu- 
lum inclinometer have been installed to 
measure the subsequent deviations of the 
tower. The inclinometer, known as the 
Girometti-Bonechi inclinometer, records 
angular variations photographically to 
within 1/75 sec. of arc. A most in- 
teresting graph of daily inclinometer 
records, extending from Sept. 1, 1934, 
to April 30, 1935, is reproduced in Fig. 
lh. The graph shows that during the 
half year from September, 1934, to 
February, 1935, the amplitude of the 





north-to-south oscillation of the tower 
amounted to about 8 sec. of arc. While 
the north-to-south oscillations ap- 
parently exhibit a cyclic and recupera- 
tive tendency, the west-to-east oscilla- 
tions seem to be persisting and 
cumulative in one direction—eastward— 
and by the end of April, 1935, the total 
deviation amounted to nearly 6 sec., 





Seconds 


As seen on Fig. 2, the bridge, hn 
a main span of 856 ft. and a total k 
of 1,348 ft., is flanked on the Z 
shore by a reinforced-concrete via 4 
733 ft. long and an earthfill ramp 34 
ft. long. The bridge carries two sti! 
ing double-plate girders 14 ft. cv, 
spaced 47.6 ft. apart. With two — |. 
walks supported on cantilevers, 
12.1 ft. wide, the total width of 
bridge is practically 72 ft. The to 
rise 115 ft. above the piers, wl ox 
height, from bedrock, measures 105 {;, 
(Belgrade side) and 129 ft. (Zen 
side). The cables sag 92 ft., which 
gives the bridge a sag ratio of 1 :9.3. 


East 


Seconds, 


South ——> 


FIG. 1—OSCILLATIONS of Leaning Tower of Pisa, from Sept. 1, 1934, to April 
30, 1935, as recorded by Girometti-Bonechi inclinometer. 


which may indicate an annual rate of 9 
sec., or over 2 mm. (0.08 in.) increase 
in eccentricity. 


The Belgrade suspension bridge 


The most important modern highway 
bridge of Yugoslavia, the King 
Alexander I suspension bridge over the 
Save River between Belgrade and 
Zemun, was opened to traffic on Dec. 
16, 1934. The design and construction 
of this bridge are discussed by K. 
Nowak in Zeitschrift des Ocsterret- 
chischen Ingenieur und Architekten 
Vereines of Aug. 9, 1935, and by F. 
Bohny in Der Bauingenieur of May 24, 
1935. 
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63- Temporary hinge 


The bridge is of the self-anchored 
type. Each of the 37 24-in. strands oi 
the cables is individually connected to 
the ends of the stiffening girders, whose 
dimensions had to be locally enlarged 
for the purpose. To reduce the triple 
indeterminancy of the self - anchored 
suspension bridge, hinges were in- 
troduced in the stiffening girders, one 
near each tower, at the points marked 
G, and G, (Fig. 2). Thus the structure 
becomes singly indeterminate when 
loaded and completely determinate when 
carrying no traffic. Erection stresses 
due to static indeterminancy were re- 


FIG. 2—SELF-ANCHORED suspension 
bridge recently opened in Belgrade, Yugo- 
slavia. 
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FIG. 3—SHAFT SPILLWAY for S 
proposed Sulak Reservoir in north- 
ern Caucasia, U.S.S.R., has a % 

vertical drop of 656 ft. ‘ 


lieved by means of a temporary hinge 
introduced at the middle of the main 
span (point G,, Fig. 2), which was sub- 
sequently eliminated by riveted butt 
strapping. 

The cables, which are hexagonal in 
section and 26 in. in diameter, consist 
of 37 strands 2.6 in. in diameter, each 
strand containing 185 wires. Tests have 
shown that a strand is good fér 393.5 
tons which, for a computed maximum 
stress in the backstays equal to 157.3 
tons per strand, gives the cable a factor 
of safety of about 2.5. 

The bridge passed an elaborate series 
of tests made by a staff of Swiss experts. 
The test loading consisted of ten motor 
trucks, weighing 9 to 11 tons, and a 
troop of 700 mounted cavalrymen. 


Tests of shaft spillway models 


One of the most interesting structures 
of the proposed Sulak River hydro- 
electric power development, at Cherkay, 
Northern Caucasia, will be a shaft spill- 
way of 60,000 cu.ft. per sec. capacity, 
having a vertical drop of 656 ft. (The 
dam proposed for this development is 
said to be higher than Boulder Dam in 
this country.) As shown on Fig. 3, 
the outside diameter of the shaft funnel 
will be about 211 ft., the inside diameter 
of the shaft proper about 31 ft. The 
diameter of the horizontal wasteway 
tunnel, 2,510 ft. long, will be 36 ft. or 
11 m., not 9.5 meters, as indicated on 
the drawing. 

The crest of the tunnel, which is flat, 
is provided with twelve dividing piers 
and with tainter gates. The charging 
head at the crest will ultimately be 
about 13 ft. 

The results of the tests of a 1:75 
model of this spillway have been pub- 
lished by Prof. A. N. Akhutin in 
Hydrotechnicheskoye  Stroitelstvo _of 
April, 1935. The tests showed the fol- 
lowing facts: 

1. The weir discharge coefficient of 
the flat funnel crest was not 2.5 (using 
a weir formula of the type: Q = 
CLH*”) as was assumed, but nearly 
2.9,— and that this coefficient remained 


_D 
eas irs 
fos we 


644m . 








practically constant up to the stage when 
the funnel became flooded and the dis- 
charge varied from 123 to 171 per cent 
of the 60,000 cu.ft. per sec. for which 
the spillway was designed. 

2. The depth of the nappe on the flat 
zone of the bellmouth of the funnel 
varied from 85 per cent of the charging 
head (13 ft.) at the outside edge to 65 
per cent at the inside edge. 

3. Negative vacuum pressures appear 
near the lower end of the funnel and dis- 
appear at about } of the total depth of 
the shaft where the shaft begins to run 
full. Introduction of air through in- 
lets bored at various levels of the shaft 


model greatly reduces the vacuum, as 


shown in the accompanying table, and 
practically eliminates dangerous violent 
vibrations and rumbling due to sudden 
eruptions of air passes through the 
funnel. 


No. airinlets ae ae 8 12 16 24 32 
Total area inlets in 
% of shaft cross- 
section 
Vacuum in mm. 


. 03.46.75 13.5 20.25 27 40.5 54 
. 275 195 130 90 85 11085) 671 


But at the same time the discharging 
capacity of the shaft decreases thus: 


Discharge Per Cent 
No. Air Inlets Cu. Ft. /See. Max. Discharge 
0 103,000 100 
2 88,000 85.5 
a 83,000 81 
8 79,500 77.4 
16 77,800 76 
24 76,000 74 


It was therefore decided to allow only 
eight air inlets, having a total area of 
13.5 per cent of the cross-section of the 
shaft. With eight air inlets the shaft 
may be expected to discharge 32 per cent 
more than the required 60,000 cu.ft. 
per sec. 

4. The horizontal tunnel wasteway 
was found to run about 60 per cent full, 
with stream velocities ranging from 75 
to 98 ft. per second. Only at flows ex- 
ceeding the required capacity by 25 per 
cent or more did it run full, with a pres- 
sure head of about 150 to 160 ft. 

Additional tests of a 1:40 model of a 
smaller-shaft spillway, for the Sion 
Reservoir (capacity 10,600 cu.ft. per 
sec., vertical drop 210 ft.) emphasized 






9| Air 
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FIG. 4—SUCTION AND _ PRESSURE 
within model of Sulak Reservoir shaft 
spillway. 


the necessity of training walls and divid- 
ing piers, for without these the nappe be- 
came a turbulent vortex and the dis- 
charge dropped to 35 per cent of the re- 
quired capacity. 

When the model was later rede- 
signed along the lines of our Owyhee 
shaft spillway in Oregon, its per- 
formance became satisfactory, and its 
capacity increased to 14,400 ft. per sec., 
corresponding to a weir-discharge co- 
efficient of 3.75. Still, in the absence 
of a proper training wall, a vortex may 
form and the weir-discharge coefficient 
may drop to 1.8. 


Connecticut Photographic Map 


An air view of the entire state of Con- 
necticut has been made possible by a large 
photographic wall map, probably the first 
to include a complete state. The map was 
prepared by Fairchild Aerial Surveys and 
displayed at the Tercentenary Industrial 
Exhibition at Hartford, Conn., Oct. 2 
to 12. 

The complete picture measures 18x13 
ft., and the 5,004 sq.mi. of territory within 
the boundary of the state are shown at a 
scale of 1 mile to 2 in. The picture is 
made up of 34 large composite prints 
made from 10,479 exposures taken by the 
Fairchild Aerial Surveys this spring. 
The exposures, which cover approxi- 
mately 34 sq.mi. at a scale of 1 in. to 1,200 
ft., were taken at an altitude of about 
11,400 ft. 

The complete set of aerial photographs 
was delivered to the state highway de- 
partment in 34 sections, each measuring 
5x8 ft. at a scale of 1 in. to 1,200 ft. Each 
section was rephotographed and reduced 
and then assembled into the complete 
map. 
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Federal Housing Program 
Shifts to a New Base 


President’s recent division of work-relief funds between 


PWA and WPA gives Housing Di 


vision $120,000,000, 


which it has divided among 44 projects in 31 cities 


\ N YHEN President Roosevelt de- 
cided on Sept. 15 that most of 

the unallotted relief-works fund 
balance of $1,250,000,000 should go to 
WPA, the plans of the PWA Housing 
Division for a $240,000,000 low-cost 
housing program went into the discard. 
The President intimated that a $100,- 
000,000 program for housing would be 
ample, in view of the necessary com- 
pletion of all projects by January, 1937. 
Rapid shuffling of available projects by 
Housing Division officials has now re- 
sulted in a definite plan for spending 
$120,365,000 on 44 projects in 31 cities 
and one project in the Virgin Islands. 


Third change in program 


This shift in base is the third made 
so far in the large-scale low-cost hous- 
ing program since it was inaugurated 
in July, 1933, with an operating allot- 
ment of $150,000,000. The current 
relief-works bill boosted this total by 
earmarking $450,000,000 for housing. 
Then this was reduced to $240,000,000 
in the light of available acceptable 
projects. Now the total is again re- 
duced to $120,000,000. 


Accompanying this article is a tabula- 
tion of the projects of the current pro- 
gram, giving their size and type, the 
architects and contractors (where se- 
lected) and the present status of 
planning or construction. The table 
includes all but the Virgin Islands 
project, which is estimated to cost 
$250,000 and has not been definitely 
located. All projects previously an- 
nounced but not listed are indefinitely 
suspended. It will be noted that the 
total allotments as given by the table 
are $118,765,000 or $1,600,000 less than 
the figure announced by the Housing 
Division. The $250,000 for the Virgin 
Islands does not make up the difference. 

Nearly 25,000 fireproof living units 
are provided in this federal demonstra- 
tion program of slum-clearance and 
low-rent housing. On 23 of the 44 
sites, the new housing will replace slums 
with living quarters embodying certain 
basic standards such as hot and cold 
running water, cross-ventilation, ade- 
quate light, cooking and refrigerating 
facilities. The fireproof nature of the 
construction is exemplified by the proj- 
ect farthest along toward completion 


“Techwood” in Atlanta, Ga. 
July 7, 1935, p. 7). : 
Twenty projects will be erected on 
vacant land and one on land partly 
slum and partly vacant. The vacant 
sites were selected pending final deter 
mination by the courts of the federal 
government’s right to condemn slum 
occupied land for clearance and th: 
construction of new housing. 

The allotments include a 45 per cent 
grant. The rentals are planned to repay 
the balance to the federal government 
over a 60-year period of amortization 
Rents, it is announced, will be deter- 
mined by the final cost of the projects, 
each development being planned “to 
keep charges commensurate with those 
now being paid for substandard shelter.” 


(ENR, 


Separate foundation contracts 


In order to push the program to 
completion by January, 1937, the Hous- 
ing Division is drawing plans for foun- 
dations, and will call for separate bids 
on this work. Foundation plans are 
well advanced on several projects, and 
the first advertisements for bids wil! 
appear soon. This method of expedit- 
ing the program was adopted because 
of the impossiblity of pushing all 
projects to completion in so short a 
time if commencement of construction 
in every instance had to wait on drait- 
ing complete plans and specifications 
and advertisement of a general contract. 

The bids of George A. Fuller Co.. 
Washington, D. C., on the Outhwaite 
project, Cleveland, Ohio, for $2,569,975. 
and of the Madsen Construction Co., 
Minneapolis of $3,001,000 for the Cleve- 
land West Side project were accepted 
by the Housing Division Oct. 14. 





SCOREBOARD OF LARGE-SCALE LOW-COST FEDERAL (PWA) HOUSING AS OF OCT. 15, 1935 


Area 
Name of Amount of o 14, 
Development Allotment Total ada sent 


erage 
Atlanta, Ga. | $2,875,000 | 24.8] 19.5 
“Tech wood” 


Atlanta, Ga. | 2 500,000 | 19 | 25.0 
“University” 

‘Atlantic Cc ity. _N a 1,700,000 8 24.5 
‘Site A” | 

Birmingham, Als. 22:3 


2,500,000 28 
Smithfield Court” 


Charleston, 8. C. 1,150,000 


**Meeting Street’’ 


Boston, Mass 6,000,000 | 30. | 23.8 
“Old Harbor Vv illage’’ 

Buffalo, N.Y. 4,500,000} 65 | 11.8 
“Lang Field” 

Cambridge, Mass. 2,500,000 25.0f 
“Main Street”’ 

Camden, N J 3,000,000 

Westfield” 


Chicago, Ill. 1,500,000 


“Jane Addams Houses” 





1In some cities projects are handled by a group of architectural firms, with one architect acting as chairman 


tApproximate, pending completion of architectural 














No. of 
Family 
Units 


Type of 
Structure 








604 ‘Soty. dormitory bidgs., Burge & Stevens, At- 







Contractors Present Status 


J. A. Jones Const. | Const. began 2/12/35 

































893 | l-and 2-sty.row houses | C. Oakl 


chai 
and flats Buffalo, N. Y- 
















579 2-sty. row houses and 
fiats and 3-sty. apts. 


595 r Qeaty. row houses and ‘J.N 
flats and 3-sty. apts. 














304 | 2-sty. row hs., 3-sty. 
apts. 


plans. 


-sty. row houses | man', Boston, Mass. 








2- and 3-sty. apts. lanta, Ga. Co., Charlotte, N.C.] 62 per cent comp 
a 2- and 3-sty. flats ‘and Edwards & Sayward, P. Severin Co., | Const. began 4/23/35 
row houses Atlanta, Ga. “tines Ti. 9 per cent complete 
337 | 2-sty. flats and row . V-Mathis,chairman,?| Site acq uired, demoli- 
ouses Atlantic City, N tion steeen 9/19/35 
712. 1 and 2-sty. row houses, ‘Dz O. Willdin, chair- Site under option 
3-sty. apts. man, Birmingham, Ala. 
a 1046 7. : walkup apts., At J. D. Leland, chair- Bids for foundations 






Site under option 





Site acquired 


advertised 10/14/35 
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Area 
N. f Pica > Ret Ee cae ae a - Type of 
Name 0 ; of | Total 3uild-} Family inetene 
Development tees iene ‘aby Cow. Units eneeenn 
efage 
Chieago, U1. $3,250,000 22 20. oT 550 | 2-sty. row hs., 3-sty 
“Trumbull Park” apts. 
Chicago, ll. 6,000,000 | 38 21.0 1,042 | 2-sty. row hs., 3-ety 
“Diversey” apts. 
Cincinnati, Ohio 6,500,000 24 22.0 1,278 | 3- and 4-sty. apts 
“Basin Housing” 
Cleveland, Ohio 3,279,000 18.2 21.0 654 3- sty. Greproof walkup 
“Cedar-Central”” apte. and basements 
Cleveland, Ohio 3,650,000 | 20.6 |) 28.7 885 | 2-and 3- sty. apts. and 
“Outhwaite” row houses 
Cleveland, Ohio 3,800,000 22.1 20.2 635 | 3-story apts. and 2-sty 
“West Side” row houses 
Columbia, 8. C 500,000 4 26.0 162 | 1 -and 2-sty. row houses 
“University Terrace” and flats 
Dallas, Tex. . 900,000 17 15.9 215 | 1- ond 2 sty. row haneal 
“Lucas Drive’ 
Detroit, Mich. 4,500,000 31 20. 0t 893 | 3-sty. apts. and 2 sty 
“Chandler Park” row houses and flats 
Detroit, Mich. 5,500,000 | 64 21.9 | 0,032 | 3-cty. apts. and 2-sty 
“East Side’ flats and row houses 
Indianapolis, Ind. 3,025,000 | 22.1 | 27.3 1,044 | 2- and 3-sty. apts, 2- 
“Community Hee.” sty. row houses 
Jacksonville, Fla. 1,000,000 | 20 | 13.3 | 253] J-and 2-sty. row houses 
“Durkeeville”’ 
Lexington, Ky. | 1,500,000 67 6.3 350 | 1- and 2-sty. row houses 
“Blue Grass Park” and flats 
Louisville, Ky. 1,618,000 Wl 25.0 460 2. “a 3-sty. Greproof 
“H-2501" apts. 
. 
Louisville, Ky. 1, 200,000 14 278 | I- and i 2- sty. row houses 
“Dixie Highway” 
Louisville, Ky. 700,000 5 125 t- and 2-sty. row uaea 
“Florence Place” 

a } -—— -—-  - ~ = — = ———— i 
Memphis, Tenn. 3,200,000 39 635 \- and 2-sty. row houses 
“H-3401" and 2 aty. apts. 
Memphis, Tenn. 3,000, 000 25 694 tend 2-ety. row heaton | 
“H-3403"" and 2-sty. apts. 

Miami, Fla. 1,000,000 | 60 255 | t-ety. row houses 
“Sixty-Second St.” 

Milwaukee, Wis. 2, 800, 000 42 458 | 2- aty. row hs. and flats, 
“Parklawn”’ |“ 3-sty. Apts. 

Minneapolis, Minn. 3,500, 000 26 694 | 2- and Zsty. apts. and 
“Summer Field’ row houses | 

Montgomery, Ala. 459,000 iy 1 58 l- and 2-sty _ row! houses 

“Thurman St.” 

Mostqan*7, Ala. ~ 416.0 000 13.8 

“Bell St.” 





Nashville, Tenn. 
“H-2101' 


1,700,000 | 19.7 








Nashville Tenn. 


1,500,000 | 
“Sixteenth Ave.” 








New York, N. Y. 12,783,000 | 
“Williamsburg” | 
New York, N. Y. 
“Harlem-MeCombs” | 





| 4,700,000} 8 


























j “100 | ‘teand 2-sty. row houses | 
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SCOREBOARD OF LARGE-SCALE LOW-COST FEDERAL (PWA) HOUSING AS OF OCT. 15, 1935 Continued 





Architects Contractors 





Robert DeGolye Tr, 
chairman, Chicago, I] 


Frederick W. Garber, 
chairman, Cincinnati, 
Ohio 

Walter Me ornack, 
Cleveland, Ohio 


Geo 
Washington, D. C 
Geo. 
Washington, D. C 


Maier, Walsh & Bar- 
rett, Cleveland, Ohio 


J. L. Ww einberg,C leve- 


Madsen Const. Co., 
land, Ohio 


Minneapolis, Minn 


J. B. ‘Urquhart, chair- 
man, Columbia, 8. C 


wc Sharp, chairman, 
Dallas, Tex 


George D. Mason, chair- 
man, Detroit, Mich. 

Russ & Harrison, In- | N. P. Severin, Co., 
dianapolis, Ind. Chicago, Il 








M. C. Gresley, chair- 
man, Jacksonville, Fla 





H. Meriwether, chair- 
man, Lexington, Ky. 


E. T. . Hutchings, Louis- 
ville, Ky. 


E. T. Hutchings, chair- 4... 
man, Louisville, Ky. 
E. T. Hutchings, chair- 
man, Louisville, Ky. 


J. F. Smith, chairman, | 
Memphis, Tenn. 








3..F. Smith, chairman, 
Memphis, "Tenn. 





| Paist and Steward, 
Miami, Fla. 


G. J. DeGelleke, chair- 
man, Milwaukee, Wis. 
W. H. Tusler, ehair- 
man, Minneapolis, 
Minn. 

Carl B. Cooper and %. Se 
Moreland G. Smith, 
Montgomery, Ala. 








Ruston, La. 


Ausfeld & jones, Mont- 
gomery, 





Ruston, La. 














and 3-sty. apts. 












Oklahoma City 2,000,000 | 
“H-8101" | 
Omaha, Neb. 2,000,000 | 15 
“North Side” | 
Philadelphia, Pa. ~ 1,800,000 | 24 
“Hill Creek Park’’ 
Stamford, Conn. a 800,000 , —- 
“Fairfield Ave.” 
Washington, D.C. 1,600,000 
“Langston Terrace”’ 
Washington, D. C. 60,000 
“Anacostia Terrace” 
Wayne, Pa. 300,000 
“Higland Avenue” 
Totals $118,765,000 | 995. 











62. 2-sty. flats and row 
houses 


| 


276 | 1- and Dsty. row houses | Richard R. Clark, 
chairman, Nashville, 
Tenn. 
are fence ES a | ee Heese mae 
361 | 1- and 2-sty. row hs. | R. R. Clark, chairman, 
and 2-sty. flats Nashville, Tenn. 
2,029 4-sty. walkup apt ‘R.A. ‘Shreve chairman, } 
New York City | 
eas pois i aa s Sonigpmmmeniolipaaianel 
725 “eaty. walkup apte. A. M. Brown, chair- | 
man, New York City 
539 | 1-and 2-sty. row houses | J. O. Parr, Oklahoma 
City, Okla. 
483 | 1-and 2-sty. flats W.L. Steel, chairman, 
Omaha, Neb. 

340) 1- and 2-sty. row hs.,| W. H. Thomas, chair- 
2-sty. flats and 3-sty. | man, Philadelphia, Pa 
apts. } 

165 | 1- and 2-sty. row hs., | W. J: Provoost, chair- 
3-sty. apts. man, Stamford,Conn. 
322 “‘Daty. flats and row v he. Robinson, Porter, and 


Williams, Wash., D.C 





H. B. Register, chair- 
man, Wayne, Pa. 


— ae 


A. Fuller Co., 


A. Fuller Co, 


James & Co., 


TL. James & Co., 





| 


} 


Presen 


t Status 


Site under option 


Site acquired 


Site being purchased 


5 per cent complete 
Contract let 10/10/35 


Contract let 10/14/35 


| Bids for demolition 


j 


| 
| 
| 


advertised 10/14/35 


Site acquired 


Site under option 


Site being assembled 


| per cent complete 


Site under option 


Site ac equired 


Appeal to U. 8. Sup- 
reme Court on legal- 
ity of condemnation 
pending 


Site acquired 


Site acquired 


Site under option 


Site under option 


Site under option 


Bids opened 10/15/35 


Site being pure hesed 


9 per cent complete 


Comes 
4 35 


Site acquired 





‘Bids for demolition 


opened 10/17/35 
Site being pure hosed 


Site under New York 
City condemnation 


Site acquired 


Site under option 





Site under option 








Site under option 


Site acquired 





Site » acquired 


Site under option 
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W hat Next? 


NTRACTORS bidding on public works these 
Cie: are prepared to meet all manner of labor and 
wage requirements, but a clause in the specifica- 

tions for the proposed [Illinois River lock near Peoria 
leaves them gasping in astonishment. On this project 
the contractor must not only use relief labor in the 
prosecution of normal construction operations, but he 
must also take this green labor to the woods and to the 
pits to obtain directly all the piles, timber, concrete 
aggregates and riprap needed to build a 110x600-ft. lock. 
If the items involved were of small quantity, the require- 
ment would not seem so fantastic. However, some 7,000 
trees must be cut and trimmed for piles 30 to 35 ft. 
long, and a quarter million feet of cribbing timber must 
be cut from standing trees; sand and gravel for 65,000 
cu.yd. of concrete must be dug from the pits, and 6,000 
cu.yd. of stone must be quarried for riprap. An inter- 
pretation that the contractor may sublet the production 
of these materials to commercial producers is of scant 
help, for relief labor must be used regardless of who 
supplies the commodities. If he has to go far afield, 
which is certain for the timber and highly probable for 
the piling, he may use local relief labor, to be paid at 
the Peoria scale of wages. Thus, in the desperate attempt 
to meet the arbitrary man-hour requirements set up by 
administrative rulings for the works program, the army 
engineers have now gone far beyond the disruption of 
field construction practice and have invaded the ma- 
terials-producing industries. Is it possible that before 
long we will see the cement, steel, pipe and other com- 
modities for public works also produced by relief labor? 


In Critical Condition 


For A NUMBER OF YEARS Seattle has been notorious for 
its contemptuous treatment of those whom it called to 
serve it in the capacity of city engineer. Arbitrary dis- 
missals without explanation, and quite without a shadow 
of evidence that the incumbent was lacking in competence 
or efficiency, revealed how thoroughly the office had be- 
come the plaything of politics. The disgraceful record 
is now climaxed by the astounding proposal to abolish the 
city engineer’s office altogether and assign its duties to 
the superintendent of streets. Whether the proposal is 
born of sheer ignorance of what adequate city engineering 
service requires, or whether there are sinister motives back 
of a policy so contrary to the best interests of a large and 
growing city, remain obscure; but there can be no ques- 
tion about the destructive effect upon the city that would 
follow actual adoption of the proposal. A year ago we 
spoke briefly of the evil conditions that surrounded 
Seattle’s official attitude toward its city engineering serv- 
ices, and under the title of “Creeping Paralysis” (ENR, 
July 12, 1934, p. 56) pointed out the dangers confronting 
the city’s progress. Current developments, as reported 


in the news pages of this issue, suggest that the warnin 
of last year contained a prophetic element: The new pri 
posal gives reason to fear that the paralysis is indeed « 
virile type. The citizens of Seattle who are concerne 
about the city’s future have a challenge confronting then 
in the proposal to abolish the office of city engineer. | 
they can unite in framing and then supporting a charte 
amendment that would establish the office of the city eng: 
neer and keep it out of politics, a fatal result may yet | 
averted. 


Forty-four Opportunities 


Tue Low-Cost Housinc Procram of the PWA ha 
finally settled down, albeit by a series of nasty jolts, int 
a plan for spending a definite amount of money on 
definite number of projects. The money is $120,000.00 
and the projects total 44 in 31 cities. But although th: 
program may be definite, its purpose has become some 
what obscure. Since two of the three initial objectives— 
business stimulation and large-scale clearance of slun 
areas—no longer apply, there is left the objective 0} 
“demonstrating” to the cities what is possible in large 
scale low-cost housing. This, it may be conceded, is « 
purpose that needs no apology, but it is also one tha: 
places a considerable responsibility on the PWA Housin: 
Division, which will not only build but operate tl: 
projects. For example, city officials and real-estate in 
terests, including financial institutions, all of whom arc 
harassed by the problem of blighted areas, need to have 
demonstrated that slum clearance is not only a social 
but an economic asset; 24 of the 44 projects involv: 
slum clearance and provide this demonstration oppor 
tunity. Everyone interested in large-scale rehousing 
needs to know if fire-safe living quarters can be provide:! 
at a sufficiently low cost to help the lower-income groups 
Further, it is required to know how many, if indeed any. 
of the so-called modern conveniences can be furnished in 
low-cost housing; how much of the 45 per cent subsid\ 
provided is required to make the housing low-cost in fact 
as well as in name; and how people take to living in 
government-owned housing. The PWA housing pro 
gram offers 44 rare opportunities to spend federal funds 
constructively. Sooner or later every community in the 
country must face the question of a more social approach 
to the housing problem. Facts, guidance and perhaps 
encouragement in this difficult task can be furnished by 
the PWA if it is able to grasp its opportunities and dis- 
charge its responsibilities. 


Work Worthy of Support 


THree YEARS’ Lazor of the Engineers’ Council for Pro- 
fessional Development confirms the belief that nothing 
develops cooperation like cooperation. The Council’s meet- 
ing a week ago showed steady progress toward sympathetic 
understanding of objectives and proved that the obstacles 
yet to be overcome in developing a stronger professional 
structure by joint action are seen more clearly and faced 
more resolutely. The strengthening of college courses 
through the influence of a unified accrediting system, which 
is just being initiated, will in turn strengthen the standards 
of society recognition. It may also be expected to bring 
into clearer view than heretofore the need for technical 
education of intermediate grade as well as the possibility 
of definite training directed toward development of 
initiative. The broad purposes of the Council, which look 
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toward a stronger professional body of higher compe- 
tence, broadened fundamental training and great incentive 
to individual progress clearly invite the active support of 
the whole profession. On the basis of the Council's 
accomplishments up to the present the support is well 
merited. 


A Mark of Distinction 


By DROPPING its certification plan the Engineers’ Council 
for Professional Development has eliminated one of the 
obstacles to its continued progress and has made prob- 
able the continued adherence of the National Council of 
State Boards of Engineering Examiners and the cooper- 
ation of the state professional societies, which is highly 
desirable. Nominally, the certification plan has only been 
shelved temporarily by referring it back to committee 
for further consideration; but it is obvious from the 
character of the action taken, as reported in our news 
pages, that the present certification plan has been dropped. 
With this disturbing proposal out of the way attention 
can be focused on the more important elements of the 
Council’s program—vocational guidance and orientation, 
improving and broadening the scope of engineering in- 
struction, and laying down programs of study for the 
young engineer in the years following graduation. After 
these proposals have taken concrete form there will be 
ample time to consider whether and in what form the 
E.C.P.D. should issue a certificate to record the fact 
that its holder has attained what it believes to be the 
status of a well-rounded engineer. That certificate, we 
hold, should be a mark of distinction, not evidence that 
the holder has the minimum requirements for registra- 
tion by state examining boards or for entrance into the 
engineering societies, as was proposed in the program 
now discarded. 





Impossible Contracts 


HEN the great Blackstone defined a contract as 

“An agreement upon consideration to do or not 

to do a certain thing,” he scarcely expressed the 
full measure of meaning of a contract as it is now 
regarded in law. There the meaning carries the element 
of compulsion to perform or to submit to penalty for 
failure. It is this more completely stated interpretation 
that the construction contractor should never forget and 
that he too often disregards. 

In part the attitude of the contractor has been in- 
spired by the more lenient judgment of the contract 
obligation by the courts as time has gone on. The old 
decisions that sternly required the losing party of a 
contract agreement to render up his pound of flesh even 
if it involved his destruction are no longer in force as 
valid precedents. New and more charitable consideration 
is given to impossibilities of contract performance, as 
is set forth by an article in this issue. But this is far 
from meaning that the law today esteems a contract 
lightly. The case decisions quoted by Mr. Young have 
made this fact impressively clear to many contractors. 

The serious obligation of a construction contract can- 
not safely be overlooked. By and large, construction 
contractors have always been heedless of this truth. 
Emphasis on the unwisdom of such negligence is par- 
ticularly pertinent at the present time when strange 
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wage and labor conditions are being imposed and when 
contractors long denied work have a disposition to be 
reckless of hazards. 

The contractor even more than the agency that cor- 
tracts with him for the work depends on definite terms 
of agreement for his estimates of cost and his correct 
appraisal of the performance demanded. The courts 
have done much in recent years to relieve the contractor 
of penalties where there has not been a true meeting of 
minds in the contract agreement, but they keep a jealous 
eye on unwarranted violation of its sanctity. Judicial 
decisions draw a heavy line between contracts impossible 
to perform and those whose failure is due to incapacity 
to meet the obligations agreed upon. 


Mastery Through Understanding 


UST as every complex operation is made up of 

simple elements, so all phases of engineering con- 

sist of elementary facts and relations. Much of 
the engineer's skill lies in his grasp of these elements 
and his ability to recognize them in the particular problem 
with which he may be dealing. Nowhere is this truer 
than in the field of structures. Here the engineer’s 
success at all times depends on how intimately he under- 
stands elementary physical facts and behavior. 
~Complexities of refined method applied to structural 
problems tend to befog the simply physical aspect of 
many problems. Often, indeed, a clear view of the 
conditions at hand and the result to be attained is rendered 
impossible by the bewildering effect of elaborate pro- 
cedure or involved method. It is for this reason that 
the power to see each problem in terms of the simplest 
structural elements and forms is of primary importance 
to the engineer. 

For that large number of structural engineers who 
have struggled and floundered in a welter of intricate 
methods of stress analysis, for example, the healthy 
philosophy recorded by Professor Cross in his article 
in this issue will prove gratifying and illuminating. It 
will help the engineer in two directions: first, recognizing 
in the particular structure before him the elementary 
forms to which his structural sense has long before been 
adjusted; and second, unraveling the maze of special 
methods of analysis and understanding them in terms of 
their elementary meaning regardless of name and of 
analytical elaboration. 

Professor Cross’ philosophy, because it is fundamental, 
has application far outside the range which he discusses. 
It can be helpful in dynamics as well as statics; it can 
serve the hydraulic engineer and the construction man. 
Its essence is the division of a structure, an operation or 
a problem into its simplest component units, and recogni- 
tion of the relations between these units in terms of 
simple actions and facts. 

During recent decades structural practice has grown 
greatly in variety of type and complexity of method. 
In practice, however, types and relations are not always 
what they seem on the design sheets, and grave error 
may result if the engineer thinks of type forms alone 
without verifying the physical nature of his structure. 
Only by constant care to see the structure in the simplest 
form that the physical conditions and actions determine, 
and to shape his design in harmony with an understand- 
ing of its actual behavior, can he attain mastery of 
his art. 
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CURRENT NEWS: 





Florida Canal Excavation Bids 
Average 21.7c. Per Cu. Yd. 


Eight contractors bid an average of 21.7c. 
per cu.yd. for 25 sections, aggregating 
13,435,000 cu.yd. of excavation, for the 
Atlantic-Gulf canal in Florida, according 
to a tabulation of apparent low bidders an- 
nounced by the Army Engineers at Ocala, 
Fla. Bids were opened on Oct. 7 for 28 
sections of the canal involving 18,000,000 
cu.yd.; the low bidder on three of the sec- 
tions has not been announced. No formal 
contracts have been awarded. Bidders were 
allowed to submit prices on any, all, or on 
any combination of sections. Two sets of 
bids were asked for, one on basic quantities 
involving the full-section prism of the 
canal; the alternates considering only part 
excavation of the full prism. In the engi- 
neer’s announcement five of the 25 sections 
were listed as alternates, indicating that 
only part of the excavation will be done 
on these sections at present. Bids ranged 
from a low of 19c. per yd. to a high of 24c. 

Firms listed as low are: Lewis Chambers 
Const. Co., New Orleans; Hooper Const. 
Co., Bunnell, Fla.; Badgett Const. Co., 
Memphis, Tenn.; Blythe Bros. & Boyle 
Road and Bridge Co. & C. G. Fuller, Barn- 
well, S. C.; The Geo. T. Auchter Co., Jack- 
sonville, Fla.; Harvey-Ray & Noonan, Pen- 
sacola, Fla.; Geo. S. Funk & Stevenson Co., 
Clarksdale, Miss.; and Benjamin Foster 
Co., Philadelphia, Pa. The bidders guaran- 
teed to provide at least 1,500 man-hours of 
labor for each $1,000 of contract. 


Court Holds Wage Rates May Be 
Set by Secretary of Labor 


Legality of the Bacon-Davis Act of 1931 
empowering the Secretary of Labor to de- 
termine the prevailing wage rates applic- 
able to federal building projects in case of 
dispute was upheld Oct. 8 by the U. S. 
Circuit Court of Appeals at Richmond, 
Va. The court held, however, that the 
law does not confer authority on the Sec- 
retary to fix the date on which the rates 
so determined take effect. 

Reversing the decision of the district court 
in eastern South Carolina in the case of 
the United States, for the use of J. H. 
Wylie and others, vs. W. S. Barstow & 
Co., Inc., the circuit court held that labor- 
ers employed on construction of the vet- 
erans’ hospital at Columbia, S. C., were 
entitled to receive the wage rate determined 
by the Secretary from March 3, 1932, until 
April 1, 1932, as well as thereafter. 

The case arose when the Veterans Ad- 
ministration ruled that the prevailing wage 
applicable to Wylie, a bricklayer employed 
on the project March 3, 1932, was 65c. an 
hour, and the Secretary, on appeal by the 
workers, held the prevailing rate was $1, 
effective April 1. In reply to other work- 


ers who sought to recover for various 
periods prior to March 3, the court said 
that the point could be regarded as well 
taken only if the Secretary’s decision cov- 
ered the status of wages in the earlier 
periods of work on the project. 


Reclamation Bureau 
Outlines Plans For 
Central Valley 


ILANS announced by Dr. Elwood Mead, 

Commissioner of Reclamation, for the 
first year’s work on the Central Valley 
project in California include the Contra 
Costa conduit and initial construction on 
both the Friant and Kennett Dams. The 
Reclamation Bureau discarded its previous 
plans to build Friant Dam, in conjunction 
with either the Madera and Friant-Kern 
Canals or the Contra Costa conduit and a 
standby steam plant when President Roose- 
velt reduced the allotment for the Cali- 
fornia project from $20,000,000 to $15,- 
000,000. 

The basis on which the Bureau has de- 
cided to go ahead is satisfactory to the 
state of California, according to Dr. Mead. 
The Contra Cost conduit, to cost $2,500,- 
000, will comprise a partially useful unit 
in advance of the completion of the dams 
and will supply fresh water from the San 
Joaquin River to the industrial cities on 
the south side of Suisun Bay. It is ex- 
pected that construction will start within 
sixty days. 

Work will commence on Friant Dam on 
the San Joaquin River as soon as rights 
of way can be obtained. The project 
will cost about $14,500,000 and it is prob- 
able that the major portion of this year’s 
allotment will be spent on this unit. In- 
itial work on Kennett Dam will include 
foundations and diversion tunnels. This 
is the major structure in the Central Val- 
ley plan to bring the Sacramento River 
under control and regulate the flow of sur- 
plus water so as to permit diversion into 
the San Joaquin Valley and will cost up- 
wards of $50,000,000, exclusive of the 
power plant. This year’s expenditure on 
Kennett Dam probably will amount to 
$4,000,000 or $5,000,000. Relocating the 
Southern Pacific R.R. line is regarded as 
ill-advised until there is assurance that 
more money will be forthcoming to carry 
the project forward. Since the Reclamation 
Bureau is not in a position to guarantee 
completion of a useful unit, the work on 
the several units to be undertaken will 
go forward without repayment contracts. 
Commissioner Mead does not antictpate 
any difficulty in negotiating such contracts 
when the Reclamation Bureau is able to 
carry the project on to completion. 

Headquarters will be centrally located at 
Sacramento, with Walker R. Young, con- 
struction engineer on Boulder Dam, in 
charge. J. L. Savage, the Bureau’s chief 
designing engineer and L. N. McClellan, 
chief electrical engineer, are now in Cali- 
fornia with Mr. Young, drafting final plans 
for the project. The principal delay at 
present is lack of rights of way to be 
provided by the state. In addition to the 
$15,000,000 allotment from relief works 
funds, this year’s Rivers & Harbors Act 
carried an authorization of $12,000,000 for 
flood control that, when appropriated, prob- 
ably can be applied to the project. 


New York Files Brief 
In Sludge Dumping Charges 


The Supreme Court on the first da 
its present session, Oct. 7, was asked, jy 
a brief filed by the city of New York. to 
rule that sludge dumping in the Atla): 
Ocean does not violate the order issied 
in December, 1933, as a result of action 
brought by New Jersey to. prevent 
city from dumping garbage at sea. N.\ 
Jersey maintains that the dumping 
chemically treated sludge places New York 
City in contempt of the order, even thouch 
the sludge consists of non-floating solids 

In defending its action, New York Cit) 
points out that the sludge cannot move 
from the dumping grounds to the shore 
and that there is only momentary pollution 
of the waters at a point ten miles from 
shore, which is too far out to affect fish- 
life or bathers. The court has issued a 
show cause order, returnable Nov. 18, re- 
quiring New Jersey to show cause why the 
petition should not be granted. The city, in 
its brief, asks that sludge dumping be found 
not to violate the previous decree, or if so 
found, that a dumping permit be granted 


Bondholders’ Committees 
To Be Investigated 


Operations of committees representing 
holders of municipal bonds are to be in- 
vestigated by a Congressional subcommittee 
of which Representative J. Mark Wilcox oi 
Florida is chairman. It is the purpose 0! 
the Congressional committee to develop the 
full facts concerning the activities of bond 
holders’ committees, some of which have 
been branded as being perpetrated for the 
purpose of providing large fees. 

Representative Wilcox proposes holding 
a series of hearings in the South begin- 
ning this month, at which bondholders’ 
committeemen and city officials will testify 
concerning their activities. The success 
of the investigation will very largely de 
pend he says upon the cooperation which 
the Congressional committee receives from 
city officials and public-spirited citizens who 
are interested in the adjustment of public 
debts. 

For many years defaulted municipalities 
have been besieged by self-appointed com- 
mittees. By the establishment of preten- 
tious offices, the engagement of high-salaried 
clerical forces and the employment of high- 
priced counsel, in a great number of cases 
the bondholders receive a small portion 
of the amounts actually collected by the 
committees. It also has been pointed ou 
that in quite a number of cases the com- 
mitteemen themselves receive substantia! 
compensation. It is claimed that frequently 
the committeemen are not anxious to co- 
operate with the municipalities in working 
out an adjustment. On the contrary, long. 
drawn-out litigation has been resorted to. 
with the result that on numerous occasions 
refinancing efforts have been successfully 
blocked by the very committees that were 
established to work out a settlement. 
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John C. Page Appointed to 
New Reclamation Bureau Post 


John C. Page, formerly office engineer and 
second in command at Boulder Dam, has 
been appointed Chief of the Engineering 
Division, U. S. Bureau of Reclamation, to 
succeed George O. Sanford, recently ap- 
pointed General Supervisor of Operation 
and Maintenance. 

The advancement of Mr. Page brings to 
a key position in the Washington office a 


John C. Page 


man who entered the Reclamation Bureau 
in 1909 as an assistant engineer on the 
Grand Valley project in Colorado. 

Mr. Page was born at Syracuse, Neb., 
and graduated from the University of 
Nebraska school of engineering. He en- 
tered the Reclamation Bureau shortly after 
taking post graduate work at Cornell Uni- 
versity. From 1909 until 1931 he was 
connected with the Grand Valley project, 
serving aS superintendent after 1925. In 
1931 he was transferred to Boulder City as 
office assistant. When the Boulder Dam 
job neared completion early this summer, 
Mr. Page was transferred to Washington 
to assist in getting the Bureau’s new $81,- 
150,000 works program under way. The 
new position will keep Mr. Page in Wash- 
ington, 


Master Appointed To Hear 
Nebraska-Wyoming Dispute 


The U. S. Supreme Court, on Oct. 14, 
appointed Michael J. Doherty of St. Paul, 
Minn., as special master to take testimony 
in the suit of the state of Nebraska against 
the state of Wyoming over the division of 
the waters of the North Platte River. The 
court, on April 1, declined to dismiss the 
action brought by the state of Nebraska 
requesting an ascertainment of the equit- 
able apportionment between the two states 
of the waters of the North Platte River and 
requesting a decree to enforce compliance 
with the findings. Wyoming had sought to 
have the action dismissed on several 
zrounds, claiming that the state of Colo- 
rado and the Secretary of the Interior 
should be made parties to the action. The 
court held at that time that it was not neces- 
sary to determine whether or not these were 
— to the action (ENR, April 4, 1935, 
Pp. x 


Rural Resettlement Administration 
Announces Suburban Housing Program 


(Washington Correspondence) 


STABLISHMENT of its first “green- 

belt” suburban housing development at 
Beltsville, Md., was announced by the 
Resettlement Administration this week 
without disclosing that others will be located 
at Cincinnati, St. Louis, Oakland and 
Bound Brook, N. J. The administration's 
latest attack on the housing problem will 
cost $31,000,000. 

Construction will begin immediately on 
the Maryland project to provide 1,000 
houses for employees of the huge farm 
research center of the Department of Agri- 
culture which adjoins the new community 
and for families chosen from other low 
income groups in Washington and _ its 
suburbs. 

The Resettlement Administration’s plans 
contemplate a $10,000,000 project at Mt. 
Healthy, Cincinnati, to provide homes for 
1,500 negro families turned out of “the 
Basin” where PWA Administrator Ickes 
has undertaken a $6,500,000 slum clearance 
project. The Resettlement Administration 
also is planning $5,000,000 projects for St. 
Louis and Oakland, comprising 1,000 
houses each, and also a 500-house develop- 
ment at Bound Brook, N. J., to cost $3,500,- 
000. All projects will be financed with 
relief works funds. 


To take over PWA project 


At Hightstown, N. J., the Resettlement 
Administration has taken over a PWA 
subsistence homestead project to house New 
York needle trades workers. The project 
will include 200 houses built of concrete 
slabs cast in a plant erected on the site at 
a cost reported to be 20c. per sq.ft. of wall. 
One hundred foundations are in on a proj- 
ect originally designed in concrete more 
than two years ago, then redesigned in 
wood and later advertised for alternate bids 
on wood and concrete just before all the 
PWA's unobligated funds were impounded 
a year ago to carry direct relief pending 
enactment of the present $4,000,000,000 re- 
lief works appropriation. As plans for the 
Beltsville, Md., project also call for con- 
crete construction, a battle is brewing be- 
tween the cement and lumber industries. 


Plan and design of projects 


For its “greenbelt” developments the Re- 
settlement Administration has designed a 
community plan to enclose each within a 
verdant strip to protect it from encroach- 
ment and blight. Parks and recreation 
facilities will be located in this greenbelt. 
Each community will be designed so that 
the houses encircle the tract. Automobile 
traffic will be diverted to the outer rim and 
a system of underpass walks will make it 
possible for children to attend school and 
run errands without crossing streets. 

Plans for the Maryland project are 
drawn to provide ample room for expan- 
sion while still enclosing the community 
within the protective strip. At the ad- 
jacent research center, the Resettlement 
Administration is planning to establish a 
housing laboratory working in cooperation 
with the U. S. Bureau of Standards. This 
laboratory will investigate modern tech- 
nique and construction methods that pre- 


sumably will not fully duplicate the re 
search work of FHA’s technical division, 
as both Adminstrator McDonald, of FHA, 
and Administrator Tugwell are members ot 
the new Central Housing Committee created 
to pool housing information and avoid con- 
flict among the administration’s several 
housing agencies. 


To apply mass production methods 


“We are trying to demonstrate a new 
method to break down the present intoler- 
able situation,” said W. W. Alexander, 
Assistant Administrator, “in which the 
welfare of one-third of American families 
is menaced because they live in substand- 
ard homes. Past experience has shown 
that private industry cannot afford to build 
adequately for the low-income groups nor 
can these groups, as individuals, build 
adequately for themselves. If, however, 
government takes some of the money it 
spends to correct the results of bad hous- 
ing, and spends it preventively in erecting 
good housing, all of us will benefit. And 
we will at the same time be giving jobs to 
men in need of them. We buy land out- 
side city limits where prices are relatively 
low and large tracts can be obtained for 
planned demonstration communities. This 
is the first saving. The second and most 
important means by which we propose to 
build good homes at low cost is to apply 
the methods of mass production. The 
houses in our developments will be assem- 
bled with efficiency, economy and speed.” 
Washington, Oct. 12, 1935. 


Frederick Leslie Ransome, 
Noted Geologist, Dies 


Frederick Leslie Ransome, professor of 
economic geology at California Institute of 
Technology, died Oct. 6 at his Pasadena 
home after a long illness. He was 67 at 
the time of his death. 

Dr. Ransome was born at Greenwich, 
England, in 1868, and was graduated from 
the University of California in 1893. Join- 
ing the staff of Harvard University in 
1896, he was assistant professor in miner- 
alogy and petrography for a year, and then 
became a member of the U. S. Geological 
Survey. He left the federal service in 1923 
to become professor of economic geology at 
the University of Arizona. In 1927, he 
accepted a similar position at the California 
Institute of Technology. 

Dr. Ransome was consulting geologist 
for the United States Bureau of Reclama- 
tion and the Metropolitan Water District 
of Southern California since 1928, and in 
that capacity carried through a number of 
important investigations. Among these 
have been studies of the acidity of the 
water from the Colorado River and of the 
river’s silting problems. As geologist for 
the Reclamation Bureau, Dr. Ransome ex- 
amined and mapped the geological condi- * 
tions at Boulder Dam and approved the 
site. In southern California he made 
numerous geological investigations concern- 
ing the safety of existing and proposed 
dams of the city of Los Angeles and the 
County Flood Control District. 
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STATE ALLOTMENTS MADE UNDER PWA PROGRAM 


Projects receiving 
grants from relief 
works funds 


Projects receiving 
loans from PWA 
revolving fund 


No. Amt. No. Amt. 
66 $3,278,092 27 $2,069,000 
12 355,174 10 ~ 348,500 
72 3,081,761 70 3,683,580 
154 35,625,442 43 26,748,514 
42 5,001,589 14 404,600 
60 5,498,347 3 376,530 
11 576,469 2 87,000 
90 3,890,520 68 4,015,400 
146 3,284,161 65 841,818 
28 706,738 21 410,700 
200 22,453,205 57 9,670,500 
155 6,651,926 26 1,275,139 
142 4,688,809 38 615,500 
78 3,108,595 18 353,500 
79 3,951,944 62 4,121,834 
0 0 0 0 
18 899,427 10 328,500 
47 12,116,856 7 335,500 
187 14,465,374 0 0 
102 14,981,623 71 15,409,182 
118 5,017,407 20 1,432,837 
65 2,032,719 58 2,278,147 
80 6,574,110 25 1,267,016 
16 1,314,607 ll 1,363,000 
99 (1) 2,150,229 67 (1) 950,200 
11 514,595 9 937,273 
22 866,995 5 135,336 
67 13,224,060 47 13,477,954 
20 875,486 13 445,000 
203 51,009,249 77 25,761,509 
58 3,428,008 40 2,473,188 
34 1,426,013 26 1,387,820 
237 13,611,641 127 6,338,800 
47 4,190,628 15 1,716,600 
7 (2) 3,029,836 37 1,551,500 
277 18,912,001 153 8,208,240 
9 3,895,875 0 0 
67 (3) 3,196,244 47 (3) 2,585,000 


South Dakota ... ; 40 1,011,080 34 1,009,200 
WED n65564educuaees 7 4,645,989 53 4,384,222 
ND. 6 5540s oe ek eu Ss ; aire ok 276 19,586,622 186 (4) 7,044,625 
Utah E bs te Rink th Se oe bare hoes wih 32 1,005,577 16 355,600 
RN Ba ow aks asin 4 cans 15 435,400 8 199,319 
Virginia . 1 eating alicia Machaist So na 73 3,939,042 20 2,165,000 
ON kina pea cdnc. ns ae 112 4,649,441 12 572,000 
NE IES So inc as sutas fealetet¥aaeuke 55 2,232,494 46 2,259,885 
IR abs cho an ede) Sao eee 88 5,473,171 1l 283,000 
NONE. S555 vas enw bows ; 9 1,060,099 6 648,250 
District of Columbia............ Fidekerch 2 118,500 1 70,000 
I 2k oo wk RDM ADRS Lb wade bene pi dese 7 185,915 5 196,500 
RNIN ) x25 dst Sconie ce ean k cane aioe bali toit's 4 708,565 1 350,000 
Wiese Tae ous Sas ca awe fade daasdeess 2 111,939 0 0 

MO ain 5. atenee axieeeb ak acovsconee “9,902 €5) $325,00)/5) 1,788 $162,942,309 


(1) Exclusive of grant of $4,500,000 from relief works funds and loan of $5,500,000 from PW A's 
revolving fund to Central Nebraska Public Power & Irrigation District. 

(2) Exclusive of grant of $1,575,000 from relief works funds for new state capital building. 

(3) Exclusive of grant of $225,000 from relief works funds and loan of $275,000 from PWA's 
revolving fund to South Carolina Public Service Authority for preliminary work on Santee-Cooper 


power and navigation project. 


(4) Exclusive of loan from relief works funds of $10,500,000 to Lower Colorado River 
Authority. This is the only loan made from relief works funds. Loans to other Projects are from 
PWA’'s revolving fund derived from the sale of securities purchased in financing previous PWA 


projects. 


(5) Total represents 45 per cent grants on construction costing $702,332,420. 


Connecticut Prescribes Rates 
For Dump Truck Haulage 


The Connecticut Public Utilities Com- 
mission on a petition from the Connecticut 
Dump Truck Owners’ Association has pre- 
scribed a schedule of minimum rates and 
charges for motor contract carriers oper- 
ating dump trucks for hire. The schedule, 
which is now effective, applies to hauling 
all materials except fuel and fuel products. 
The order states that “Haulage by the 
hour, including driver; registered capacity, 
14 tons up to but not including 2 tons, $1 
an hour: 2 tons up to but not including 
2k tons, $1.25; 24 tons up to but not in- 
cluding 34 tons, $2; 34 tot.s up to but not 
including 5 tons, $2.50; 5 tons up to but not 
including 64 tons, $2.75; 64 tons and larger, 
$3 an hour.” Haulage by the ton including 
the driver: for the first mile of each trip will 
be 12 cents per ton, and for each succeeding 
mile, four cents. 


Bids Opened for Power House 
And Fishways at Bonneville 


Bids for the construction of the super- 
structure of the Bonneville Dam power- 
house and fishways were opened in Port- 
land, Ore., Oct. 9. Bids were submitted on 
three schedules; one schedule was for the 
power house superstructure, another for 
the fishways and the third a combination 
of both. 

On schedule No. 3 for the construction 
of both the powerhouse superstructure and 
the fishways the General Construction Co., 
and J. F. Shea, Seattle, Wash., submitted 
the low bid of $1,160,307.90, and on sched- 
ule No. 1 submitted the figure of $768,- 
343.90. Guy F. Atkinson, Portland, Ore., 
submitted a bid of $1,290,447.20 on schedute 
No. 3; H. H. Hoffman Construction Co., 
Portland, Ore., submitted a figure of $780,- 
095 on schedule No. 1. Teufel and Carlson 
Construction Co., Seattle, Wash., bid $781,- 
763.35 for schedule No. 1. 


Certification Plan 
For the Profession 
Dropped by E.C.P.D. 


HE Engineers Council for Prof 

sional Development has dropped i 
the present its plan for certification i: 
the profession. This action was taken 
the council at its third annual meeti: 
held in New York on Oct. 8. The pl: 
was recommended to the participati: 
bodies at the time of the second annu 
meeting last October. Reports submitt 
at this year’s meeting indicate that 1! 
council, organized by the major eng 
neering societies in 1932, is making go:.| 
progress in the initial work of its pr 
gram, i.e. (1) Develop means for vocation:| 
orientation of young men with respect : 
the responsibilities and opportunities of en- 
gineers, (2) Formulate criteria for colleges 
of engineering, (3) Develop plans fo: 
further personal and professional education 
of young engineers after graduation, ani 
(4) Develop methods whereby those en- 
gineers who have met suitable standards 
may receive corresponding recognition. 
The bodies represented in the council are 
the four Founder engineering societies, the 
American Institute of Chemical Engineers, 
the Society for the Promotion of Engi- 
neering Education and the National Coun- 
cil of State Boards of Engineering Ex- 
aminers, 


Professional recognition 


The certification plan was to have been 
inaugurated by granting E.C.P.D. cer- 
tificates to legally registered or licensed 
engineers and to all corporate members 
of the four Founder societies and of the 
American Institute of Chemical Engineers 
who applied before Jan. 1, 1936. Only 
four of the participating societies have ap 
proved the plan. 

Because of the misunderstanding that 
has arisen concerning the objectives of th: 
certification program the Council referred 
it back to the committee on professiona! 
development and adopted a resolution in 
which it was stated that E.C.P.D. “dis 
claims any intention to set up a certifying 
agency in conflict with the legal registration 
of engineers . . . or to parallel or supplant 
the National Bureau of Engineering Reg- 
istration.” The latter bureau was estab- 
lished by the National Council of Engineer 
ing Examiners in 1932. 

Further action on the subject of regis- 
tration included approval of a report by 
the committee on professional development 
in which it was stated that “registration 
of engineers is an important element in 
unified approach toward establishment o/ 
adequate means for recognizing the engi- 
neer as a professional man. E.C.P.D. 
should therefore address itself to rendering 
all possible assistance to effect uniform 
registration laws in states which now do 
not have them and to improve the reg- 
istration laws where they now exist.” 


School accrediting 


Accrediting of engineering schools has 
been begun by E.C.P.D., as noted in our 
issue of Sept. 26, p. 446. In June of this 
year invitations were sent to the deans oi 
engineering in all institutions in New Eng- 
land and the Middle Atlantic States, but 
because of the absence of most of the 
teaching staff, the actual accrediting work 
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was not begun until this fall. The com- 
mittee in charge of the work hopes to have 
its initial recommendations ready for action 
by the council at a special meeting to be 
called in April. 


Student selection and guidance 


The committee on student selection and 
guidance reported that during the year it 
has urged the local sections of the Founder 
societies to organize guidance committees, 
and has suggested to the engineering col- 
leges that they lead or cooperate in local 
guidance movements. 


Professional training 


The committee on professional training 
reported that it is making progress on the 
revision of its pamphlet containing sug- 
gestions to junior engineers, and that its 
reading list for junior engineers is being 
extensively revised. The major work of 
the committee during the past year has 
been the preparation of a selected biblio- 
graphy of engineering subjects. This list 
is rapidly approaching final form. 

Charles F. Scott, professor emeritus of 
electrical engineering, Sheffield Scientific 
School, was elected chairman of E.C.P.D. 
to succeed C. F. Hirshfeld who has served 
as chairman since the formation of 
E.C.P.D. George T. Seabury, secretary, 
American Society of Civil Engineers, was 
re-elected secretary. The new executive 
committee consists of Charles F. Scott, 
Harrison P. Eddy, C. F. Hirshfeld, 
L. W. W. Morrow, F. M. Becket, H. C. 
Parmelee, R. I. Rees, and D. B. Steinman. 


SOCIETY CALENDAR 


NATIONAL SOCIETY OF PROFES- 
SIONAL ENGINEERS, first annual con- 
vention, Columbus, Ohio, October 23-25. 


NATIONAL COUNCIL OF STATE 
BOARDS OF ENGINEERING EXAM- 


INERS, annual meeting, Columbus, Ohio, 
October 23-25. 


INTERNATIONAL ACETYLENE ASSO- 
CIATION, annual meeting, Cleveland, 
Ohio, November 12-15. 


HIGHWAY RESEARCH BOARD, annual 
meeting, Washington, D. C., December 5-6. 


AMERICAN ASSOCIATION OF STATE 
HIGHWAY OFFICIALS, annual conven- 
tion, Miami, Fla., December 9-12. 


AMERICAN ROAD BUILDERS’ ASSOCIT- 
ATION, annual convention and road 
ae Ohio, week of January 


WISCONSIN SECTION, AMERICAN 
WATERWORKS ASSOCIATION, annual 
meeting, Sheboygan, Wis., November 4-6. 

NEW JERSEY SECTION, AMERICAN 
WATER WORKS ASSOCIATION, first 
general meeting, New Brunswick, N. J., 
October 30. 

NORTH CAROLINA SECTION, AMERI- 
CAN WATER WORKS ASSOCIATION, 
and NORTH CAROLINA SEWAGE 
WORKS ASSOCIATION, annual joint 
convention, Durham, N. C., November 4-6. 

MISSOURI VALLEY SECTION, AMERI- 
CAN WATER WORKS ASSOCIATION, 
Des Moines, lowa, November 6-8. 

VIRGINIA SECTION AMERICAN WATER 
WORKS ASSOCIATION and VIRGINIA 
SEWAGE ASSOCIATION, annual con- 
ference, Roanoke, Va., November 7-8. 

EXPOSITION OF CHEMICAL INDUS- 
TRIES, fifteenth annual exposition, New 
York City, December 2-7. Metals and 
alloys, plastics and plant equipment will 
be included ameng the exhibits. 





— 


EXAMINATIONS for the registration of 
professional engineers will be held in the 
near future as follows: 

WISCONSIN—Examination for the regis- 
tration of professional engineers in State 

sychitects Office, Madison, Wis., October 
-25. 





Pee Ee * . sr 
JACKING A CENTER IS 

Because of the frequency of accidents on 
its four-lane Brunswick Pike (main route 
between New York and Philadelphia), New 
Jersey is separating the north and south bound 
traffic lanes by a safety island constructed in a 
novel manner. First the longitudinal and 
transverse joints are broken, following which 
a ‘‘jacking’’ operation is utilized to slide two 


LAND INTO A FOUR-LANE ROAD 





an ' 


lanes of pavement over until space for the 
center island is provided, or a total of 12 ft. 
Jacking pressure is provided by inflating a 
tube inserted along the center line joint as 
shown in the illustration. Each slab section 
weighs 30 tons. The first experiment with 
this method of widening involves 8 miles of 
road at a cost of $50,000 per mile. 





Building Trades Dispute 
Near Settlement 


The long and bitter fight waged between 
two groups of building trades unions for 
official recognition by the Building Trades 
Department of the American Federation of 
Labor appeared to be at an end on Oct. 14 
when the two sides agreed to place their 
difficulties before a committee of six rep- 
resenting both sides. The agreement was 
reached during the annual convention of 
the A. F. of L. at Atlantic City, N. J., and 
is looked upon by labor leaders as an end- 
ing of the long struggle that broke into the 
open at the San Francisco convention a 
year ago. Pending final settlement, neither 
group will be regarded as official by the 
Building Trades Department. 

A group of twelve of the smaller trades 
unions has been recognized by the Build- 
ing Trades Department, excluding seven 
large unions, including the “Big Three” 
carpenters, bricklayers and electrical work- 
ers. The excluded group has been waging 
a bitter fight to obtain the balance of power. 
Geo. M. Harrison acted as mediator. 


Montreal To Build a New Intake 
For Water From the St. Lawrence 


Montreal is to undertake the construction 
of a new water intake extending far out 
into the St. Lawrence River at the mouth 
of the Ottawa River. Decision to call for 
bids at once was reached suddenly last 
week after months of discussion of means 
of avoiding an expenditure of $1,200,000, 
the estimated cost of the proposed work. 
This action was taken following the receipt 
by the city council of a report of a board 
of engineers which is understood to have 
confirmed the findings of Charles J. Des- 
baillets, chief engineer of the water board. 


Filter Equipment Award 
Delayed by Court Hearing 


Pending a court hearing on the conten- 
tion of Filtration Engineers, Inc., Newark, 
N. J., that specifications for vacuum filter 
equipment for the new District of Colum- 
bia sewage disposal plant are unduly re- 
strictive and thus eliminate competition, 
award of the contract is being withheld. 
3ids were received Oct. 1 from four gen- 
eral contractors, none of whom reported 
any difficulty in securing competitive sub- 
bids for the equipment in question. 

Application for an injunction to force 
changes in the specifications was made Sept. 
30 by W. Gwynn Gardiner, a former Dis- 
trict Commissioner, acting for himself as 
a District taxpayer and for Filtration En- 
gineers as a federal taxpayer. It is charged 
that the requirements for the vacuum filter 
equipment are so framed as to limit the 
number of possible bids and to eliminate 
from consideration the patented product of 
the complaining company. 

District officials deny this charge, stat- 
ing that the specifications were drawn after 
thorough consideration of all types of equip- 
ment, including visits to operating installa- 
tions. Vacuum filters with scraper re- 
moval of sludge deposits are called for, the 
spring method of discharge not being con- 
sidered satisfactory for conditions at the 
new plant. The scraper type is unpatented 
and can be made by any qualified manu- 
facturer, including the complainant, it is 
pointed out. The choice between the two 
methods was dictated solely by considera- 
tions of efficiency, according io District 
officials. 

No date has been set by the District 
Supreme Court for a hearing on the case. 
Meanwhile, no award will be made. 

Metcalf & Eddy, of Beston, are consult- 
ing engineers for the $4,000,000 plant. 
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Pollution Standards 


Sought by Engineers 
In Health Service 


REQUEST for federal funds to con- 

duct fundamental studies and to col- 
lect, correlate and disseminate the results 
of all researches essential to the establish- 
ment of satisfactory standards of water 
cleanliness and an exhaustive report on 
chemical treatment of sewage were the out- 
standing subjects of interest to engineers 
at the Milwaukee meeting of the American 
Public Health Association, Oct. 7-10. These 
matters were presented at the Public 
Health Engineering Section which was at- 
tended by 150 sanitary and public health 
engineers, consultants, and operators and 
superintendents of water and sewage 
plants. 


Pollution standards 


The water cleanliness resolution followed 
a report by L. F. Warrick, Wisconsin 
state sanitary engineer, chairman of a com- 
mittee on waterways pollution in which he 
reviewed the application of limiting stand- 
ards of pollution of waterways. Earlier 
standards he said referred largely to the 
prevention of nuisance rather than protec- 
tion of water supply sources and were based 
on dilution factors of so many cubic feet 
per second of water per thousand people 
contributing sewage. Now the basis is 
largely measured by the B. coli load. While 
recreation, fish and shellfish protection are 
in one group and water supply in another 
the limiting pollution quite often is re- 
ferred to an oxygen content essential to 
support fish life. A questionnaire to 25 
state sanitary engineers disclosed a few 
standards in use, but, generally speaking, 
there are few if any standards generally 
accepted other than the U. S. Treasury 
Standards for drinking water furnished to 
interstate carriers which has been applied to 
all drinking water supplies. Only by co- 
operation of waterworks officials, chemists, 
bacteriologists, biologists and recreation ex- 
perts can progress be made toward arriving 
at satisfactory standards for the numerous 
conditions. To have the standards accepted, 
they must be promulgated by a nationally 
recognized body such as the Natural Re- 
sources Board cooperating with the U. S. 
Public Health Service, the committee 
thought, hence its recommendation that the 
stream pollution investigation of the 
U.S.P.H.S. be financed from funds made 
available under the Social Security Act. 

In discussion, H. W. Streeter, sanitary 
engineer, U.S.P.H.S., indicated that there 
is a tendency to favor creation of regional 
authorities for the purpose of getting con- 
certed action. Limits of pollution below 
which it is possible for purification plants 
of different types to meet U. S. ‘Treasury 
standards, he stated, are given in the Sep- 
tember Journal of the A.W.W.A. The 
maximum B. coli per 100 cc. permissible 
for simple chlorination is 50, for rapid- 
sand filters with post-chlorination 5,000, 
and with pre- and post-chlorination 20,000. 
To meet irrigation, stock watering, bathing- 
beach and fish-life standards involves a 
wide range of requirements on which there 
is little or no agreement. However, basi- 
cally all are agreed that settleable solids 
detrimental to fish should be removed and 
nuisances should be eliminated. Mr. 


Streeter indicated that his organization 
would gladly undertake the study and cor- 
relation but that funds must be provided 
for greatly enlarging the staff. 


Chemical treatment of sewage 


Langdon Pearse, chairman of a com- 
mittee on chemical treatment of sewage, 
presented a 207-p. mimeograph report 
which contained a historical review, as- 
sembled available data relating to the use 
of chemicals and presented a full biblio- 
graphy of 240 references. Conclusions 
were as follows: 1. Chemical treatment 
produces a result between plain sedimenta- 
tion and biological processes; 2. ‘The Gug- 
genheim process equals substantially that 
of activated sludge; 3. Seasonal use of 
chemicals is attracting attention; 4. Use of 
chemicals as a supplementary treatment, 
ahead of biological filters, prolongs the 
useful life of existing plants otherwise 
overloaded; 5. Ferric chloride or sulphate 
seems to be the most favored chemical; 6. 
Iron salts made from scrap iron or tin 
cans is favored in many situations for 
reasons of economy; 7. Iron salts, particu- 
larly ferric chloride, have been generally 
adopted for sludge conditioning; 8. Com- 
parisons with other methods should be 
studied carefully from the standpoint of 
adequacy, permanence and cost; ¥. For han- 
dling industrial wastes chemicals appear to 
have a definite place where performance 
and cost justify the procedure. 


Chemical plant operation 


F. M. Veatch, in a paper on operating 
results on chemical treatment plants, re- 
viewed the literature and gave figures from 
short time tests of the plants at York, 
Neb., and Boulder, Colo. Obstacles to 
drawing general conclusion he stated were 
lack of data, lack of tests and intermittent 
type of operation. Harry H. Hendon fol- 
lowed Mr. Veatch presenting results from 
the Shades Valley plant at Birmingham, 
Ala. 

From these discussions and others, plus 
the Pearse report, the consensus of opinion 
was that chemical treatment of sewage has 
a place either for seasonal use or as an 
auxiliary treatment, but that as yet it is 
not economically feasible for a full-time 
procedure. 

The section elected the following new 
officers: Chairman, A. P. Miller; vice 
chairman, Prof. Gordon M. Fair; secre- 
tary, Roy J. Morton, sanitary engineer, 
Tennessee State Board of Health. 


Montana Buildings Damaged 
By Minor Earthquake 


Twenty-eight temblors, in the early 
morning hours of Oct. 12, shook western 
Montana. There was no loss of life, how- 
ever, and damage was confined principally 
to broken glass and wrecked chimneys. 
Helena, the capital of the state, suffered 
most of the damage. Intermountain Col- 
lege, near the State House which was not 
damaged, estimated that the loss from 
broken glass and fallen plaster amounted to 
$1,000. The Fort Harrison Veterans’ Hos- 
pital reported that the walls of nearly every 
building were cracked. Damage here was 
also estimated at about $1,000. At the Na- 
tional Biscuit Co. plant a 25-ft. chimney 
collapsed, damaging the roof and the interior 
of the building. 





Obituary 


Georce W. Berry, a civil engineer 
nected with the Federal Emergency | 
Administration at Boston, Mass., dic 
denly at his office on Sept. 30. 


WitiaM Fercuson, Jr., a civil eng »¢cer 
of Paterson, N. J., died at his hon: 
on Oct. 10. Mr. Ferguson, who ha: 
ill for the past year, was 61 years . 
the time of his death. 


Wittram W. Bicetow, a structur 
gineer associated for some years with | clr 
son & Moreland and Metcalf & Edd) 
ton, Mass., died on Oct. 4 at his ho 
that city. He was graduated fro: 
Massachusetts Institute of Technol: 
1907 and for a number of years engay. | jy 
consulting practice at Boston. He wa. 5] 
years old at the time of his death. 


. Joun T. Twony, retired enginecr of 
Los Angeles, Calif., died at his home + yore 
on Sept. 28. Mr. Twohy was for many 
associated with the contracting fir 
Twohy Bros. and when in business for })'+y- 
self was engaged in much of the consry 
tion of the Northern Pacific, Great Nort! 
ern and Union Pacific railways. He reired 
from active work in 1926. 


Joun DeMicurkt, president and 1: 
urer of John DeMichiel & Bros., Torrin: 
ton, Conn., died recently at the age «i (5 
Mr. DeMichiel was born in Italy and 
to this country in 1891. He began 
stone cutter and later organized a 
building company. He was a member 
the American Road Builders’ Associ:t 
and the American Society of Civil Engi- 
neers. 


Henry H. Grappinc, who had been a 
member of the New Haven, Conn., city 
engineering department for 45 years, dic! 
at his home there on Oct. 1, at the ag 
79. He graduated in engineering fro: 
Yale University in 1881 and immediat:! 
became a member of the city engineering 
bureau. While with the engineering | 
reau he directed the development of n 
of the large city parks. He retired in 1'25 


Crartes P. Crate, executive director « 
the Great Lakes-St. Lawrence Tidewate: 
Association with headquarters at Was): 
ton, D. C., died Oct. 1 in Tacoma, Wa; 
at the age of 77. He had been engave! 
for a number of years in an effort to secure 
an agreement between the United State: 
and Canada for the canalization of the St 
Lawrence River. Prior to his associ 
tion with that project he conducted 
investment banking business in Duluth 


Joun Francis Le Baron, former chic’ 
engineer of the Fitchburg R.R., died at 
Ipswich, Mass., on Oct. 1. He was jorn 
in Boston 88 years ago, and during his 
career was chief engineer and superin- 
tendent of the St. Johns and Indian River 
R.R. in Florida; U. S. deputy surveyor 
in Florida; assistant engineer on the sta‘ 
of Gen. Q. A. Gilmore in that state ; asist- 
ant engineer on the construction of th 
Merrimac River bridge at Tyngs):r 
Mass., and attached to the Coast and Geo- 
detic Survey in this country and Nicaragu 


Stanton L. Dorsey, senior engincer 
sanitary engineering department of ‘! 
Rural Rehabilitation Administration. ( 
in Washington, D. C., on Oct. 9. He was 
45 years old. Mr. Dorsey received |i 
education at Washington and Lee Univers- 
ity and at the University of Kentucky an! 
later took post graduate work in chen 
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engineering at Columbia University. 
1027 Mr. Dorsey became consultant 
sanitation and water supply for the Vet- 
erans’ Administration and during this sum- 
mer became associated with the Rural Re- 
settlement Administration. 


CuHarLeEs S. SAMPLE, construction engi 
neer of the Missouri Pacific R.R., died in 
St. Louis, Mo., on Sept. 25. Mr. Sample 
graduated from Purdue University in 1899 
with a civil engineering degree. He then 
served for two years with the Chicago & 
Northwestern R.R. and later was em- 
ployed by the St. Louis Valley R.R. For a 
short time in 1903 he was with the Dalhoff 
Construction Co. and then he rejoined the 
Missouri Pacific as assistant engineer. Mr. 
Sample later served for five years as chief 
pilot engineer in charge of valuation inven- 


a 


the Interstate Commerce Commis 
Since 1921, he had been construction 
engineer in charge of heavy construction 
projects on the Missouri Pacific. Among 
the important projects on which he was 
engaged were the double-tracking of the 
main line from St. Louis to Jefferson City 
and the revision of grade and alignment of 
the Kansas-Colorado main line 
Lomax and Hoisington, Kan. 
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Caspar Wistar Haines died at his home 
in Germantown, Pa., on Oct. 12, at the age 
of 83. Mr. Haines graduated from the 
school of civil engineering of Lehigh Uni- 
versity in 1874 and then spent three years 
in the motive power department the 
Pennsylvania R.R. in the shops and me 
chanical engineers’ offices at Altoona. He 
then spent two years in the maintenance of 
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way department and for a while \ 

visor f track on the Pittsburg! 
Wayne & Chicago Ry. In 
in railroad cor 
1882 to 1884 was roadmaster 
southern division of the Mexica 
mal Construction Co. He spent one 
in Argentina as se assistant as 
tronomer at the national 
then returned to Mexic 

few years in 
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CONSTRUCTION STATISTICS FOR THE WEEK 


DEARTH of large projects holds this week's volume of en- 
gineering construction awards to the low value of $21,972,000, 
$4,580,000 and public, $17,392,000, of which 
and state and municipal, $14,085,000. 
responding figures a year ago were: total for week, $25,187,000; 
private, $5,784,000; public, $19,403,000; federal, $3,747,000; and 


made up of private, 
iederal is $3,307,000 


state and municipal, $15,656,000. 


Only public building and sewerage awards are up to or ahead 
The heavy drops are in “unclassified,” 
Classified totals for the week 
are: waterworks, $1,268,000; sewerage, $1,003,000; bridges, $1,- 
082,000; industrial buildings, $1,954,000; commercial buildings, 
$1,455,000; public buildings, $4,174,000; highways, $8,712,000; 


of last week’s volume. 
industrial buildings and highways. 


earthwork, irrigation, waterways, $497,000. 


The larger awards include: two rolling mills with feeders 


CONTRACTS 
(Thousands of Dollars) 
Weekly Average Week 
Oct. Prev.4 Oct.17 
1934 Weeks 1935 
Federal Government $3,034 $6,009 $3,307 
State and municipal 15,844 16,281 14,085 


Total public ....$18,! 
Total private . 3, 9,173 


Week's total . . -$22, 
Cumulative to date: 
1934. .$1,102,404,000 


$17,392 
4,580 


$31,463 $21,972 


1935. 


. $1,112,363,000 
NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 


Week Cumu- 
Oct.17 lative 
$8,.923* $341,103 
—5,575* 751,562 
48,180 
27,338 
9,086 
23,967 


1935 
State and municipal... 
PWA allotments, S&M. . 
RFC loans, S&M 
Corporate issues 
PWA private 
Local contrib. 


"457 
$3,805 $1,201,236 
22'970 :1,159/817 


Total non-federal 
PWA federal 


Total new capital... $26,775 
Cumulative to date: 

1934. .$1,160,342,000 1935. .$2,361,043,000 

*Includes transfer from PWA to public 
<< through sale by RFC of PWA 
bonds, 

Note: These figures include private bonds, 
and stocks sold for productive purposes; 
state and municipal bonds for construction ; 
PWA loans and grants to states and munic- 
ipalities, including the special highway 
funds; PWA private loans, and allotments 
for federal construction, deficiency act 
funds. An arbitrary percentage (25%) of 
the WPA allotments and local contributions 
to WPA work is included to allow for the 
capital additions through the Works Prog- 
ress Administration division of the new 
program. 


$2,361,053 


INDEX NUMBER 


1913 1926 ENR 1913 
= 100 = 100 Volume = 100 
.195.10 93.82 Sept., 1935. . 127 
195.10 93.82 Aug., 1935..140 
Oct., 1934... 200.86 95.55 Sept., 1934.. 94 
1934(Av.)... 198. . Av.)...114 
1933(Av.)...170. ‘ 1933(Av.)... 102 
1932( Aw.) 156. .45 1932(Av.)...127 


ENR 

Cost 

Oct., 1935 
Sept., 1935 .. 


Cor- 


and catcher tables, Republic Steel Corp.. 
two apartment buildings, and dormitory U. S 
Me., $493,000; highways, $626,000 by Oklahoma; $1,341,000 b 
Missouri; $646,000 by Arizona; $992,000 by New York 
by North Carolina; $581,000 by Tennessee - 
Oklahoma; wells and structural steel for waterworks, 2 contracts 


Warren, O., $300,000; 


Engrs... Eastport 
© $602,000 
bridges, $439,000 by 


Milwaukee, Wis., $459,000; sewage treatment plant, contract 13, 


sludge equipment, contract 12, 
Hartford, Conn., $579,000; port terminal, Morehead City, N. ¢ 
$349,000 ; and 21,842 tons steel rails for C & O Ry 

New capital includes new state and municipal bond sales of 
$3,348,000 and sale by 
PWA allotments released this week were for federal w 


for Metropolitan Sewer District 


. $750,000 


RFC of PWA bonds, All 


rk. New 


capital for 1935 so far totals $2,361,043,000 compared with a cor- 


responding figure of $1,160,342,000 last year. 
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Pollution Standards 
Sought by Engineers 
In Health Service 


REQUEST for federal funds to con- 

duct fundamental studies and to col- 
lect, correlate and disseminate the results 
of all researches essential to the establish- 
ment of satisfactory standards of water 
cleanliness and an exhaustive report on 
chemical treatment of sewage were the out- 
standing subjects of interest to engineers 
at the Milwaukee meeting of the American 
Public Health Association, Oct. 7-10. These 
matters were presented at the Public 
Health Engineering Section which was at- 
tended by 150 sanitary and public health 
engineers, consultants, and operators and 
superintendents of water and sewage 
plants. 


Pollution standards 


The water cleanliness resolution followed 
a report by L. F. Warrick, Wisconsin 
state sanitary engineer, chairman of a com- 
mittee on waterways pollution in which he 
reviewed the application of limiting stand- 
ards of pollution of waterways. Earlier 
standards he said referred largely to the 
prevention of nuisance rather than protec- 
tion of water supply sources and were based 
on dilution factors of so many cubic feet 
per second of water per thousand people 
contributing sewage. Now the basis is 
largely measured by the B. coli load. While 
recreation, fish and shellfish protection are 
in one group and water supply in another 
the limiting pollution quite often is re- 
ferred to an oxygen content essential to 
support fish life. A questionnaire to 25 
state sanitary engineers disclosed a few 
standards in use, but, generally speaking, 
there are few if any standards generally 
accepted other than the U. S. Treasury 
Standards for drinking water furnished to 
interstate carriers which has been applied to 
all drinking water supplies. Only by co- 
operation of waterworks officials, chemists, 
bacteriologists, biologists and recreation ex- 
perts can progress be made toward arriving 
at satisfactory standards for the numerous 
conditions. To have the standards accepted, 
they must be promulgated by a nationally 
recognized body such as the Natural Re- 
sources Board cooperating with the U. S. 
Public Health Service, the committee 
thought, hence its recommendation that the 
stream pollution investigation of the 
U.S.P.H.S. be financed from funds made 
available under the Social Security Act. 

In discussion, H. W. Streeter, sanitary 
engineer, U.S.P.H.S., indicated that there 
is a tendency to favor creation of regional 
authorities for the purpose of getting con- 
certed action. Limits of pollution below 
which it is possible for purification plants 
of different types to meet U. S. ‘Treasury 
standards, he stated, are given in the Sep- 
tember Journal of the A.W.W.A. The 
maximum B. coli per 100 cc. permissible 
for simple chlorination is 50, for rapid- 
sand filters with post-chlorination 5,000, 
and with pre- and post-chlorination 20,000. 
To meet irrigation, stock watering, bathing- 
beach and fish-life standards involves a 
wide range of requirements on which there 
is little or no agreement. However, basi- 
cally all are agreed that settleable solids 
detrimental to fish should be removed and 
nuisances should be eliminated. Mr. 


Streeter indicated that his organization 
would gladly undertake the study and cor- 
relation but that funds must be provided 
for greatly enlarging the staff. 


Chemical treatment of sewage 


Langdon Pearse, chairman of a com- 
mittee on chemical treatment of sewage, 
presented a 207-p. mimeograph report 
which contained a historical review, as- 
sembled available data relating to the use 
of chemicals and presented a full biblio- 
graphy of 240 references. Conclusions 
were as follows: 1. Chemical treatment 
produces a result between plain sedimenta- 
tion and biological processes; 2. ‘he Gug- 
genheim process equals substantially that 
of activated sludge; 3. Seasonal use of 
chemicals is attracting attention; 4. Use of 
chemicals as a supplementary treatment, 
ahead of biological filters, prolongs the 
useful life of existing plants otherwise 
overloaded; 5. Ferric chloride or sulphate 
seems to be the most favored chemical ; 6. 
Iron salts made from scrap iron or tin 
cans is favored in many situations for 
reasons of economy; 7. Iron salts, particu- 
larly ferric chloride, have been generally 
adopted for sludge conditioning; 8. Com- 
parisons with other methods should be 
studied carefully from the standpoint of 
adequacy, permanence and cost; ¥. For han- 
dling industrial wastes chemicals appear to 
have a definite place where performance 
and cost justify the procedure. 


Chemical plant operation 


F. M. Veatch, in a paper on operating 
results on chemical treatment plants, re- 
viewed the literature and gave figures from 
short time tests of the plants at York, 
Neb., and Boulder, Colo. Obstacles to 
drawing general conclusion he stated were 
lack of data, lack of tests and intermittent 
type of operation. Harry H. Hendon fol- 
lowed Mr. Veatch presenting results from 
the Shades. Valley plant at Birmingham, 
Ala. 

From these discussions and others, plus 
the Pearse report, the consensus of opinion 
was that chemical treatment of sewage has 
a place either for seasonal use or as an 
auxiliary treatment, but that as yet it is 
not economically feasible for a full-time 
procedure. 

The section elected the following new 
officers: Chairman, A. P. Miller; vice 
chairman, Prof. Gordon M. Fair; secre- 
tary, Roy J. Morton, sanitary engineer, 
Tennessee State Board of Health. 


Montana Buildings Damaged 
By Minor Earthquake 


Twenty-eight temblors, in the early 
morning hours of Oct. 12, shook western 
Montana. There was no loss of life, how- 
ever, and damage was confined principally 
to broken glass and wrecked chimneys. 
Helena, the capital of the state, suffered 
most of the damage. Intermountain Col- 
lege, near the State House which was not 
damaged, estimated that the loss from 
broken glass and fallen plaster amounted to 
$1,000. The Fort Harrison Veterans’ Hos- 
pital reported that the walls of nearly every 
building were cracked. Damage here was 
also estimated at about $1,000. At the Na- 
tional Biscuit Co. plant a 25-ft. chimney 
collapsed, damaging the roof and the interior 
of the building. 





Obituary 


Georcr W. Berry, a civil engineer 
nected with the Federal Emergency 
Administration at Boston, Mass., dic 
denly at his office on Sept. 30. 


WitraM Fercuson, Jr., a civil env reer 
of Paterson, N. J., died at his hon: 
on Oct. 10. Mr. Ferguson, who ha: 
ill for the past year, was 61 years 
the time of his death. 


Wriuram W. BicELow, a structur 
gineer associated for some years with 
son & Moreland and Metcalf & Edd, 
ton, Mass., died on Oct. 4 at his hi 
that city. He was graduated fro 
Massachusetts Institute of Technol i 
1907 and for a number of years engag( jy 
consulting practice at Boston. He ws 5] 
years old at the time of his death. 


. Joun T. Twony, retired enginecr of 
Los Angeles, Calif., died at his home + er 
on Sept. 28. Mr. Twohy was for many car; 
associated with the contracting fir 
Twohy Bros. and when in business fo: 

self was engaged in much of the consry 
tion of the Northern Pacific, Great Nort). 
ern and Union Pacific railways. He retires 
from active work in 1926, 


Joun DeMicutet, president and trea 
urer of John DeMichiel & Bros., Torri: 
ton, Conn., died recently at the age oi (: 
Mr. DeMichiel was born in Italy and 
to this country in 1891. He began as 
stone cutter and later organized a 
building company. He was a member 
the American Road Builders’ Associ t: 
and the American Society of Civil Engi- 
neers. 


Henry H. Grappinec, who had been 
member of the New Haven, Conn., city 
engineering department for 45 years, ( 
at his home there on Oct. 1, at the age | 
79. He graduated in engineering {ro: 
Yale University in 1881 and immediate) 
became a member of the city engineerin, 
bureau. While with the engineering ! 
reau he directed the development of m: 
of the large city parks. He retired in 1'25 


Cuartes P, Craic, executive director « 
the Great Lakes-St. Lawrence Tidewat: 
Association with headquarters at Was}: 
ton, D. C., died Oct. 1 in Tacoma, Wa;' 
at the age of 77. He had been engaze! 
for a number of years in an effort to secur 
an agreement between the United State: 
and Canada for the canalization of the St 
Lawrence River. Prior to his associa- 
tion with that project he conducted 
investment banking business in Duluth. 


Joun Francis Le Baron, former clic! 
engineer of the Fitchburg R.R., died at 
Ipswich, Mass., on Oct. 1. He was |x 
in Boston 88 years ago, and during 
career was chief engineer and = superin- 
tendent of the St. Johns and Indian kiver 
R.R. in Florida; U. S. deputy surveyor 
in Florida; assistant engineer on the sta‘! 
of Gen. Q. A. Gilmore in that state ; assist- 
ant engineer on the construction of th 
Merrimac River bridge at Tyngsor. 
Mass., and attached to the Coast and Geo- 
detic Survey in this country and Nicaragw 


Stanton L. Dorsey, senior engineer 
sanitary engineering department of 1! 
Rural Rehabilitation Administration, dic! 
in Washington, D. C., on Oct. 9. He was 
45 years old. Mr. Dorsey received his 
education at Washington and Lee Univers- 
ity and at the University of Kentucky an( 
later took post graduate work in chem'ca! 
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eS engineering at Columbia University. In tory by the Interstate Commerce Commis way department and for a while was super 
1927 Mr. Dorsey became consultant on sion. Since 1921, he had been constructior visor of track on the Pittsburgh, | 
sanitation and water supply for the Vet- engineer in charge of heavy constructiot Wayne & Chicago Ry. In 1880 he becan 
* rans’ Administration and during this sum- projects on the Missouri Pacific. Amon engaged in railroad construction in Mey 
= mer became associated with the Rural Re- the important projects on which he was ico and from 1882 to 1884 was road 
settlement Administration. engaged were the double-tracking of the of the southern division of the Menica 
" main line from St. Louis to Jefferson City National Construction Co. He spent one 
E Cuar_es S. SAMPLE, construction engi and the revision of grade and alignment of | year in Argentina as second assistant as 
neer of the Missouri Pacific R.R., died in the Kansas-Colorado main line between  tronomer at the national observatory a 
= <t Louis, Mo., on Sept. 25. Mr. Sample Lomax and Hoisington, Kan. then returned to Mexico where he spent 
— §©eraduated from Purdue University in 1899 few years in engineering work on tl 
* with a civil engineering degree. He then Caspar Wistar Haines died at his home tion of railroads. In 1889 he became eng 
F served for two years with the Chicago & in Germantown, Pa., on Oct. 12, at the age neer in charge of repairs for the Pennsy] 
- Northwestern R.R. and later was em- of 83. Mr. Haines graduated from the  vania Canal Co. at Harrisburg and t! 
B ployed by the St. Louis Valley R.R. Fora school of civil engineering of Lehigh Uni- spent two years as assistant engineer 
» hort time in 1903 he was with the Dalhoff versity in 1874 and then spent three years the Pennsylvania R.R He later beca 
; Construction Co. and then he rejoined the in the motive power department of the assistant to the chief engineer of the Ce 
Missouri Pacific as assistant engineer. Mr. Pennsylvania R.R. in the shops and me tral American Division of the Inter-( 
Sample later served for five years as chief chanical engineers’ offices at Altoona. H«¢ tinental Railway Commission with he 


pilot engineer in charge of valuation inven- then spent two years in the maintenance of | quarters at Guatemala 
r 
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DEARTH of large projects holds this week’s volume of en- and catcher tables, Republic Steel Corp., Warren, O., $300,000; 

gineering construction awards to the low value of $21,972,000, two apartment buildings, and dormitory U. S. Engrs., Eastport 
made up of private, $4,580,000 and public, $17,392,000, of which Me., $493,000; highways, $626,000 by Oklahoma; $1,341,000 | 
federal is $3,307,000 and state and municipal, $14,085,000. Cor Missouri; $646,000 by Arizona; $992,000 by New York; $602,000 
responding figures a year ago were: total for week, $25,187,000 - by North Carolina; $581,000 by Tennessee: bridges, $439,000 by 
private, $5,784,000 ; public, $19,403,000; federal, $3,747,000; and Oklahoma; wells and structural steel for waterworks, 2 contracts 









state and municipal, $15,656,000. Milwaukee, Wis., $459,000; sewage treatment plant, contract 13 
Only public building and sewerage awards are up to or ahead sludge equipment, contract 12, for Metropolitan Sewer District 
f last week’s volume. The heavy drops are in “unclassified,” Hartford, Conn., $579,000; port terminal, Morehead City, N. ¢ 

industrial buildings and highways. Classified totals for the week $349,000 ; and 21,842 tons steel rails for C & O Ry., $750,000 

are: waterworks, $1,268,000; sewerage, $1,003,000; bridges, $1,- New capital includes new state and municipal bond sales of 

082.000: industrial buildings, $1,954,000; commercial buildings, $3,348,000 and sale by RFC of PWA_ bonds, $5,575,000 All 

$1,455,000; public buildings, $4,174,000; highways, $8,712,000; PWA allotments released this week were for federal work. New 

earthwork, irrigation, waterways, $497,000. capital for 1935 so far totals $2.361,043,000 compared with a cor- 
The larger awards include: two rolling mills with feeders responding figure of $1,160,342,000 last year. 
















CONTRACTS 


(Thousands of Dollars) 
Weekly Average Week CONTRACTS- WEEKLY AVERAGE 
Oct. Prev.4 Oct.17 rre aT 


1934 Weeks 1935 
Federal Government $3,0: $6,009 $3, 307 
State and municipal 1 16,281 14,085 





Total public ... .$18,8 
‘ 


8 $22,290 $17,392 
Total private . 3,7 7 


9,173 £,580 
















Week's total 
Cumulative to date: CUMULATIVE CAPITAL AND 
1934. .$1,102,404,000 1935. .$1,112,363,000 ENGINEERING CONSTRUCTION 
CONTRACTS AS REPORTED 
NEW PRODUCTIVE CAPITAL BY E.N-R 


(Thousands of Dollars) 
: Week Cumu- 
: 1935 Oct.17 lative 
A State and municipal... $8,923* $341,103 
i PWA allotments, S&M.. —5,575* 751,562 
5 RFC loans, S&M...... eet: 48,180 
2 Corporate issues ...... 5 see 27,338 
4 PWA private .... $57 9,086 
: Local contrib. to WPA. bate 23,967 


{ : <i 
Total non-federal _ $3,805 $1,201,236 
Ss 6PWA federal ......... 22,970 1,159,817 
































4 — - —$—_—___— 
i Total new capital... $26,775 $2,361,053 
: Cumulative to date: 

; 1934. .$1,160,342,000 1935. .$2,361,043,000 
‘ *Includes transfer from PWA to public 


investment through sale by RFC of PWA 
bonds, 

Note: These figures include private bonds, 
and stocks sold for productive purposes; 


4 state and municipal bonds for construction ; 
ie PWA loans and grants to states and munic- 
% ipalities, including the special highway 
6 funds; PWA private loans, and allotments 
bi for federal construction, deficiency act 
4 funds. An arbitrary percentage (25%) of 


the WPA allotments and local contributions 7 ee 
to WPA work is included to allow for the f peer 
capital additions through the Works Prog- ? Perri it 





ress Administration division of the new 
program. 
' .| PREVIOUS 4-WEEKS MOVING AVERAGE - CONSTRUCTION CONTRACTS, 
INDEX NUMBER P AS REPORTED BY E.N-R 
ENR 1913 1926 ENR 1913 1926 
Cost = 100 = 100 Volume = 100 = 100 










Oct., 1935... 195.10 93.82 Sept., 1935. .127 56 
Sept., 1935 .. 195.10 93.82 Aug., 1935..140 61 
Oct., 1934... 200.86 95.55 Sept., 1934.. 94 42 
1934(Av.)... 198.10 95.23 1934(Av)...114 50 
1933(Av.)...170.18 81.80 1933(Av.)... 102 47 
1932(Av.)... 156.97 75.45 1932(Av.)...127 56 
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Construction Equipment 
and Materials 


New Bucket Dredge Designed 
For Reclamation Service 


Advancements in design, made possible 
by the use of steel and aluminum alloys, 
mark the latest Ruth dredger to be put 
into service by the U. S. Bureau of Recla- 
mation. 

This dredger, manufactured by the Ruth 


ried on a managanese steel chain. Each 
bucket has a capacity of 4 cu.yd., and the 
highest speed of the digging unit gives the 
dredger a capacity of 5 cu.yd. per minute. 
Each bucket is equipped with a Ruth 
patented cleaning device which insures 
positive ejection. The back end of the unit 
has a 5-ft. vertical and a 6-ft. horizon- 
tal movement. The lower end, suspended 





Dredger Mfg. Corp., Los Angeles, Calif., 
and equipped with a counterweighted dig- 
ging unit, was designed to comply with the 
specifications of the Bureau for use on the 
Rio Grande project to clean drain chan- 
nels 60 ft. wide and 15 ft. deep, and in 
addition, to excavate a ditch 8 ft. wide and 
2 ft. deep in the bottom of existing chan- 
nels without disturbing the channel banks. 

The design of the digging unit of the 
dredger is made possible through the use 
of duralumin for the entire framework of 
the 50-ft. digging unit and of plate alumi- 
num for the body of the buckets. Man- 
ganese steel is used for the cutting lips 
and runners of the buckets. The mount- 
ing can be rotated through an arc of 
slightly more than 180 deg., so that the 
digging unit may be used on either side of 
the dredger, or turned to the rear when 
traveling from one location to another. 
Dual control stations facilitate operation 
as the operator may always be on the 
digging side. 

The digging unit is comprised of the 
duralumin frame truss and 26 buckets car- 


Four Concrete Mixer Companies 
Acquire Powell Licenses 


The status of the Powell Process patents, 
covering the basic process involved in 
manufacturing and transporting central- 
mixed concrete in closed agitator trucks, 
has been settled by the negotiation of con- 
tracts between the Powell Co. and four 
manufacturers of concrete mixing bodies. 
The following companies now have com- 
piete Powell patent coverage for the life of 
such concrete mixing bodies as they manu- 
facture: Blaw-Knox Co., Chain Belt Co., 
Jaeger Machine Co., Ransome Concrete 
Machinery Co. It was the original plan 
to interest the producers of central-mixed 
concrete in an association of licensees to 
promote this process for general use. When 
these plans did not materialize the Powell 
Co. concluded to work out its plan by licens- 
ing these four companies for full coverage 
for the life of the mixer bodies sold by 
them during the length of the agreement. 


from the counterweighted boom, has a 
range of positions from horizontal to that 
which will cut a channel bank with a slope 
of 4 to 1. At the upper end provision is 
made for attaching a conveyor or chute. 
The lower end of the digging unit has a 
patented adjustable pivoted arm that en- 
ables it to dig the bottom of a ditch either 
flat or V-shaped. As this arm is in con- 
tact with mud, the gea:s operating it have 
special self-cleaning teeth. 

The dredge is mounted on a traction unit 
of two caterpillar tracks 40 inches wide and 
16 feet long driven from the central diesel 
power plant. The drive to the tracks is 
through manganese steel sprockets engag- 
ing directly with manganese steel track 
links, thus doing away with an inside chain 
drive. The transmission gives six speeds 
forward and six reverse speeds for the 
traction unit and four speeds for the dig- 
ging unit. The gears in the dredger are 
made of high-strength alloy steels, fully en- 
closed and sealed from dirt and water. 
The total weight of the machine is very 
close to 100,000 Ib. 


Time Record of Water Used 
Made Available by New Device 


A flow recording device which can be 
attached to any type or size of water meter, 
including compound meters with two reg- 
isters, so as to provide a permanent record 
of the amount of water passing at any 
instant, is now available. It has been named 
the Meter-Master, by the manufacturers, 
Brainard & Hatch, Hartford, Conn. 

It records by positive mechanical means 
the time a flow starts, when it stops, and 
the variations in the rate of flow. As reg- 
ularly furnished, the record may be made 
for a period of 24 hr. or 6 hr., as may be 
desired. 

The Meter-Master can be used to tell the 
consumer why his bill is higher than he 
thinks it should be, and for what he is 
using the water. . 

The Meter-Master can be used to deter- 
mine the necessary size of meter, thus re- 
ducing meter costs. 





New Munsell Vibrators 
Eliminate Flexible Shaft 


Two newly developed air-driven y; 
tors, made by Munsell Concrete Vibra 
Jersey City, N. J., are so designed a. 
eliminate the necessity of expensive fle 
shafts. Type E-1 is equipped with a . 
handle 3 in. in diameter. A conv 
valve regulates the flow of air int 
vibrator. The inflow pipe is placed 
24 in. hose which serves also as an exh:ist 
The more rigid construction of this nm) we! 
allows it to be directed under cross : 
bers in structures. 

Another model, Type E-2, is equipped 
with a { in. air line controlled from th 
compressor. This model can be use) in 
anv depth of forms as additional air |ine 
can be added as needed. These models are 
5 in. in diameter at the largest circum/ecr- 
ence and are 6 ft. in overall length. [ve 
cause of the oval shape of the vibrati: 
unit they will reach into close places with 
out catching on irregularities in the forms. 
Frequencies of 3,500 to 4,500 can be attained 
with from 80 to 90 Ib, of air. 


Electric Backfill Tamper 
Converted Into Digging Tool 


Especially designed for backfill tamping, 
the Jackson backfill tamper made by the 
Electric Tamper & Equipment Co., Luding- 
ton, Mich., delivers from 1,500 to 1,800 
blows per minute. The tamper is operated 
by a 1 hp. 3-phase induction motor which 
operates a striking cam on the rotor shaft. 
Either conical or flat tamping discs of 6, 
8 or 10-in. diameter, for use in materials 
of varying density and cohesion, can be 
furnished with each machine. The tamp- 
ing disc is easily replaced with a digging 
blade, and the machine is converted into an 
efficient digging tool for clay and asphalt. 


Business Notes 


Biaw-Knox Co., Pittsburgh, Pa., an- 
nounces that James B. Allington, formerly 
of the Rochester Gas & Electric Co., ho- 
chester, N. Y., has joined the sales force 
of the Blaw-Knox Co. at Pittsburgh. 

THE CATERPILLAR Tractor Co., Peoria, 
Ii, has recently announced personne! 
changes: Paul Weeks, formerly manager of 
the Washington office, is to become man- 
ager of the s ial sales division, succecd- 
ing Walter H. Gardner, who leaves to be- 
come general sales manager of Keystone 
Steel & Wire Co. C. L. McMullen will have 
charge of engine sales, and G. E. Spain 
will have charge of power unit sales to 
distributors and dealers. 

THe Bascock & Witcox TusBe (0. 
Beaver Falls, Pa., has appointed R. P. 
Kiisby as western sales manager. Mr. 
Kilsby, who was formerly attached to thie 
general sales office, will now make his hea‘- 
quarters at the Chicago office. 

THE AMERICAN CONCRETE EXPANS!ON 
Joint Co., Chicago, IiL, has reeently ap- 
pointed George E. Hillsman as sales man- 
ager. 

WESTERN CATAPHOTE Co., Toledo, Ohio, 
has been appointed national distributors for 
Tyton guard rail and Berloy plate guard 
rail by the Berger Manufacturing Co., divi- 
sion of Republic Steel Corp., Canton, Ohio. 

THE Fvuiier Co., Catasauqua, Pa., has 
acquired from F. L. Smidth & Co., the ex- 
clusive rights to the Fluxo system for con- 
veying cement and other pulverized ma- 
terials, in the U. S., Canada and Mexico 

Grorce Rapp has been elected president 
of the newly formed Kentucky Rock As- 
phalt Institute. Mr. Rapp is vice president 
of the Ohio Valley Rock Asphalt Co., and 
is also a member of the American Society 
of Civil Engineers. 

Evscrro METALLURGICAL Sates Cor”. 
New York City, announces that John D. 
Swain has been elected vice president. Mr. 
Swain has been vice president of the Linde 
Air Products Co., a Union Carbide Sa!¢s 
Co. prior to his present position. 











